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1. INTRODUCTION 

The North Bronson Industrial Area (NBIA) Site Operable Unit 1 (OUl) Potentially Responsible Parties Group 
(Group) retained O'Brien & Gere to conduct a Groundwater Delineation Study for the Western Lagoon Area 
(WLA) at the NBIA Superfund Site in Bronson, Michigan (Figure 1). The Groundwater Delineation Study was 
conducted in two phases, with the first phase completed in 2009. The Preliminary Ground Water Delineation 
Data Report (O'Brien & Gere, 2009a) and supplemental letter report (O'Brien & Gere, 2009b) described the data 
collection activities and results of the first phase of work. This Groundwater Delineation Study Report documents 
the second phase of activities completed in 2010 and presents the results of the most-recent analyses of 
collected groundwater samples taken from areas west and northwest of the WLA. For completeness, this report 
discusses the data from both phases of the study. Except as specifically noted in this report, the completed work 
has been performed in accordance with the methods described in the Field Sampling Quality Assurance Plan 
(FSQAP), as amended, and the approved Groundwater Delineation Study Work Plan (O'Brien & Gere, 2008), as 
amended by the Group's letter to the U.S. Environmental Protection Agency (USEPA) entitled Completion of 
Groundwater Delineation Study, Western Lagoon Area North Bronson Industrial Area Site Operable Unit 1, 
Bronson, Michigan, dated April 15, 2010. The USEPA approved the amended plan, with clarifications, via its 
letter of April 29, 2010. 

1.1 BACKGROUND 

The NBIA Superfund Site (Site) is located in the City of Bronson, Branch County, Michigan. As defined in the 
Record of Decision (ROD) issued by the Michigan Department of Environmental Quality (MDEQ, now the 
Michigan Department of Natural Resources and Environment [MDNRE]) 1 and USEPA in June 1998, the Site 
encompasses an area of approximately 220 acres in the northern section of Bronson and is bounded to the east 
by Lincoln Street, to the north by County Drain #30 (CD #30), to the west by Burr Oak Road, and to the south by 
Fillmore and Union Streets. Land use in the vicinity of the Site consists of a mixture of industrial, commercial, 
residential, and agricultural uses. The location of the Site is depicted on Figure 1. 

CD #30 is a man-made drainage channel approximately Oto 6 feet wide and 3 to 6 feet deep built prior to 1930 
to provide improved drainage for local agricultural fields. The origin of the drain is a small marsh area 
approximately ½ mile northeast of the Site from which the ditch flows southwest, west, and then northwest, 
eventually discharging to Swan Creek approximately 1 ½ miles northwest of the Site. CD #30 is managed by the 
Branch County Drain Commission. 

OUl at the NBIA Site addresses those areas and media impacted by constituents originating from the WLA in the 
northwest portion of the Site and the Eastern Lagoon Area (ELA) located in the northeast portion of the Site. 
The City of Bronson owned and operated both sets of lagoons, which were built in 1938 and 1949, respectively, 
to receive wastewater from several industries located in the northern portion of the City. The OUl remedy also 
addresses potential exposure to impacted groundwater throughout the Site through implementation of 
groundwater use restrictions where needed via City ordinance or environmental restrict covenants on parcels in 
Bronson Township. 

In 2004 and 2005, a Site-wide groundwater sampling program and surveys of private wells both in the City of 
Bronson and Bronson Township were conducted as pre-design investigations (PD!) to supplement studies 
conducted earlier, including those in the Remedial Investigation (RI) (Warzyn, 1993). In reviewing the results of 
these investigations, USEPA noted that the limits of impacted groundwater in the direction of the nearest private 
wells (i.e., west and northwest of the WLA along Burr Oak Road) were not defined by the RI or PD! data. The 
private wells have been routinely sampled by the county health department and have shown no detectable 
concentrations of volatile organic compounds (VOCs) or other Site-related constituents. 

1 For simplicity in this report, the acronym MDNRE is used to refer to both the current and predecessor agencies, 
except in citations to specific guidance documents or reports. 
l I AUGUST 2010 

GW Del in Report Text 081310 doc 
O'OAll:N 6 Gl:AI: 

www.obg.com 



GROUNDWATER DELINEATION STUDY I REPORT 

1.2 PURPOSE AND OBJECTIVES 

The purpose and objectives of the OUl Groundwater Delineation Study were the following: 

■ Delineate the extent of impacted groundwater between the WLA and the nearest potential receptors north, 
west, and northwest of the WLA; 

■ , Provide baseline (pre-remedial) groundwater monitoring in the WLA in advance of the planned OUl lagoon 
consolidation and closure activities; and 

■ Obtain additional data regarding groundwater flow direction in the vicinity of the WLA. 

This report documents the additional Groundwater Delineation Study activities and results of the program of 
monitoring well installation and development, groundwater sampling, laboratory analysis, and data 
management. Descriptions of the Site, Site background, geology and hydrogeology, and groundwater flow and 
quality characteristics were provided in the Work Plan and Phase 1 data report. Further discussion of these 
topics is provided in this report only to the extent that they pertain to the groundwater investigation activities 
described herein. This report serves as a basis for developing plans for OUl post-remedial groundwater 
monitoring and for identifying properties in Bronson Township for which environmental restrictive covenants 
may be needed to minimize potential exposure to impacted groundwater. 

1.3 SUMMARY OF PHASE 1 ACTIVITIES 

The Groundwater Delineation Study was initiated in 2008. As part of this work, Geoprobe® boring and vertical 
aquifer profile (YAP) sampling were used to identify the locations for eight new monitoring wells (i.e., MW-6D, 
MW-40, MW-42, MW-43, MW-44S/D, and MW-45S/D). The placement of the well screens was based on the YAP 
results. In addition, two wells were installed as replacement wells for damaged or missing existing well 
locations MW-331 and MW-39. Groundwater levels were measured and groundwater samples were collected 
and analyzed from the newly installed wells and selected previously installed wells. The results of the 2008 
activities were summarized in the Preliminary Ground Water Delineation Data Report (O'Brien & Gere, 2009a) 
and a supplemental letter report (O'Brien & Gere, 2009b). 
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2. PHASE 2 GROUNDWATER DELINEATION ACTIVITIES 

The Phase 2 Groundwater Delineation Study activities were implemented to complete the delineation of the 
groundwater impacts west and northwest of the WLA. Five VAP borings (i.e., GP-21, GP-22, GP-23, GP-24, and 
GP-25) were installed west of the WLA between Burr Oak Road and just north of CD #30 to address the study 
objective of delineating groundwater impacts west of the WLA. One additional VAP boring (GP-26) was installed 
to monitor the interior of the groundwater plume west of the WLA. These borings are located between the WLA 
and the nearest potential groundwater receptors at residences along Burr Oak Road (Figure 2). 

VAP sampling was conducted in these borings to evaluate VOC concentrations in groundwater associated with 
the variable lithologies throughout the upper aquifer. Based on the V AP results, and in consultation with the 
MDNRE, groundwater monitoring wells were installed adjacent to five of the six borings (designated MW-41, 
MW-46, MW-47, MW-48, and MW-49). The VAP borings were abandoned by grouting with bentonite grout 
immediately after completion. 

One existing monitoring well (MW-28) was repaired during the recent work. The well protector and riser casing 
at MW-28 had been damaged (bent) by farming operations, so the well protector and well casing were cut off 
below the damage, and a new riser casing and new well protector were installed. 

Water levels were gauged in the five newly installed monitoring wells, the eight monitoring wells and two 
replacement wells installed in 2008, and 26 existing wells/piezometers. Water-level measurements were taken 
approximately two weeks after completing development of the newly installed wells. Groundwater samples 
were then collected from the five newly installed monitoring wells, and the eight monitoring wells and two 
replacement wells installed in 2008 following the water level gauging. Copies of field notes for the Phase 2 
Groundwater Delineation Study activities are provided in Appendix A. 

2.1. MONITORING WELL INSTALLATION AND GROUNDWATER SAMPLING PROGRAM 

2.1.1. Soil Boring Drilling Program 
Six soil borings (i.e., GP-21, GP-22, GP-23, GP-24, GP-25, and GP-26) were installed to assess groundwater quality 
for placement of monitoring wells. These soil borings were installed and VAP sampling was conducted using 
Geoprobe® drilling methods. The boreholes were advanced to the bottom of the upper aquifer, and the till was 
tagged and identified at each location. A descriptive log of subsurface materials recovered during drilling was 
maintained in general accordance with the Unified Soil Classification System (USCS), American Society for 
Testing and Materials (ASTM) Method 02488. Sample descriptions (e.g., color, texture, major and minor 
components), organic vapor readings, depth to water, and other characteristics were recorded on the boring 
logs, copies of which are contained in Appendix B. 

For Geoprobe® drilling, soil sampling was performed by advancing a 5-foot closed-piston macro core (1-½ inch 
inside diameter) sampler for continuous sample collection. The closed-piston macro core sampler was 
advanced to the appropriate depth for the collection of soil samples and then the drive point was released and 
the sampler advanced into the undisturbed subsurface material. The sampler was then retracted and opened for 
soil classification. The total ionizable VOC concentration was measured in the soil headspace using an organic 
vapor analyzer with a flame ionization detector (FID). 

The VAP sampling was conducted at approximate 8-foot vertical intervals starting at the base of the upper 
aquifer (top of till), which was encountered approximately 24 to 37 feet below ground surface (ft-bgs), upward 
to the water table, typically within the 4- to 8-ft-bgs interval. Adjustments in the 8-foot vertical intervals were 
made as necessary to account for FID results, interbedded fine-grained zones, thin sandy seams, or changes in 
the water table observed at individual boring locations. VAP sampling at GP-26 was only conducted at the base 
of the upper sand unit and a sand seam within otherwise clayey soils beneath the upper sand unit. Originally, no 
VAP sampling was planned for this location, but with the existence of a sand seam within the underlying clayey 
soils, samples were collected to determine where to set the well screen. Previous sampling results from nearby 
VAP borings GP-17 and GPMW-41 in 2008 indicated that VOC concentrations were higher at the base of the 
upper sand unit. 
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VAP sampling was conducted at the following screen intervals: 

Screen Interval 
wen ID 

Screen Interval 
WeJI ID 

Screen Interval 
WeJI ID 

(ft-bgs) (ft-bgs) (ft-bgs) 

GP-21 3 to 7 GP-22 7 to 11 GP-23 7 to 11 
7 to 11 13 to 17 15 to 19 

15 to 19 21 to 25 20 to 24 

21 to 25 25.5 to 29.5 

32 to 36 

GP-24 3 to 7 GP-25 3.5 to 7.5 GP-26 20 to 24 
7 to 11 7.5to11.5 27 to 31 

20 to 24 15.5 to 19.5 

23.5 to 27.5 

VAP samples were collected by advancing a slotted screen sampler ( 4-foot length of 0.004-inch slot well screen) 
through the borehole to the base of the aquifer, releasing the screen, and then retracting the sampler to allow 
the formation to collapse around the screened sampler. 

VAP samples were collected using low-flow sampling techniques by attaching a length of new polyethylene 
tubing to a peristaltic pump and lowering the tubing intake into the screened interval to the approximate 
midpoint of the screen in accordance with the approved Groundwater Delineation Study Work Plan (O'Brien & 
Gere, 2008). Groundwater samples were collected for laboratory analysis after the field geochemical 
parameters (i.e., dissolved oxygen, specific conductance, oxidation-reduction potential, pH, temperature, and 
turbidity) stabilized. If geochemical parameters did not stabilize, a sample was collected after no more than one 
hour of purging. Copies of the groundwater sampling logs are provided in Appendix C. 

VAP samples were analyzed for VOCs by USEPA Method 82608. The collected VAP samples were submitted to 
TestAmerica of North Canton, Ohio (TestAmerica) for analysis. 

After sampling a defined interval, the screen was retracted to the next higher VAP sampling interval where the 
process was repeated for the next VAP sample. This process continued to the groundwater table sample 
interval. Laboratory analyses were performed with expedited turnaround (between 24 and 72 hours). 

Soil boring locations were abandoned by filling the hole with bentonite grout immediately after completing the 
VAP sampling. 

2.1.2. Monitoring Well Installation 
Based on the VAP sample results, five monitoring wells were installed to complete the Groundwater Delineation 
Study. Monitoring wells MW-41, MW-46, MW-47, MW-48, and MW-49 were installed adjacent to their 
corresponding VAP boring locations (Figure 2). Monitoring wells were installed to depths of up to 29.5 ft-bgs, 
with the vertical placement of monitoring well screens based on the VAP results. Monitoring wells MW-46 and 
MW-47 were installed at the base of the upper aquifer (top of till), while monitoring wells MW-41 and MW-49 
were installed in sands above the top of the till. Monitoring well MW48 was installed in the middle to upper 
portion of the aquifer. 

The following table summarizes the screen interval selected for each well location: 
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Boring ID Well ID Screen Interval 
(ft-bgs) 

GP-23 MW-41 24.5 to 29.S 

GP-22 MW-46 20 to 25 

GP-24 MW-47 20 to 24 

GP-21 MW-48 9 to 14 

GP-26 MW-49 20.8 to 23.8 

Table 1 summarizes construction details for these new wells and other wells gauged or sampled in the 
Groundwater Delineation Study. 

The monitoring wells were installed using hollow-stem auger (HSA) drilling methods using 4.25-inch inside­
diameter HSAs that were blind drilled adjacent to the Geoprobe® YAP boring locations to the base of the 
aquifer, or the selected screened zone, if above the base of the aquifer. The monitoring wells were constructed 
of 2-inch inside-diameter tlush-joint polyvinyl chloride riser casing and 5-foot long stainless steel well screens 
with 0.007-inch slots, except at monitoring well locations MW-47 and MW-49, which utilized 4- and 3-foot long 
screens, respectively to allow screening of discrete sand seams. The screen and riser assembly was placed 
through the HSAs to the desired depth. A washed, graded silica sand pack was placed around the well screen 
and extended no more than three feet above the top of the screen (typically about two feet). The sand pack 
material was slowly placed to avoid bridging the sand and causing a "sand lock" condition that could have raised 
the well during installation. A two-foot coarse granular bentonite seal was added to the annular space above the 
sand pack and allowed to hydrate for at least a half-hour after installation. The bentonite was likewise slowly 
poured into the borehole to avoid bridging. The remainder of the annular space was grouted using a cement­
bentonite grout to within one foot of the ground surface. The HSAs were retracted periodically during well 
installation to minimize the potential for heaving soils and to avoid sand or bentonite locking during well 
installation. Well construction details are provided on the logs contained in Appendix D. 

2.1.3. Monitoring Well Development 
The newly installed monitoring wells were developed after installation of the well screen, casing, and sand pack, 
and prior to the installation of the annular space seals during well construction to remove fine-grained 
sediments from the well screen and improve the connection between the well and the aquifer. Well 
development allows water to tlow freely from the aquifer into the well and reduces the turbidity of the water 
during sampling. 

Consistent with the procedures requested by the MDNRE, well development for the newly installed wells was 
performed by surging of the well with a surge block and then purging water from the well with a monsoon 
submersible pump. Water was purged until physical parameters stabilized for three consecutive readings. 
Physical parameters monitored to assess stabilization were temperature (±0.5 Celsius), specific conductance 
(±10 percent), pH (±0.3 units), dissolved oxygen (±0.5 milligrams per liter), oxidation-reduction potential (±5 
percent), and turbidity (±20 percent). Well development continued beyond stabilization to a maximum of four 
hours if the turbidity of the purge water remained above 20 nephelometric turbidity units (NTUs). Development 
of each newly installed monitoring well was documented on development logs; copies of these logs are provided 
in Appendix E. 

Well development water was contained in 55-gallon drums that were transported daily to a staging area at the 
WLA pending final disposal. Each drum was clearly marked with respect to well location(s) from which the 
development water was generated. Management of investigation-derived waste (IDW) is discussed in Section 
2.4. 
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2.1.4. Water Level Measurements 
Synoptic groundwater and surface water level measurements were collected on June 7, 2010 following well 
installation (i.e., about two weeks after development of the newly installed monitoring wells) and prior to 
conducting groundwater sampling. These water-level measurements were used to assess groundwater flow 
conditions across the WLA and to generate a groundwater potentiometric surface map. Water level 
measurements were collected from the following locations: 

■ Newly installed monitoring wells - MW-41, MW-46, MW-47, MW-48 and MW-49; 

■ Monitoring wells installed in 2008 - MW-6D, MW-331, MW-39, MW-40, MW-42, MW-43, MW-44S, MW-44D, 
MW-4SS, MW-4SD; 

■ Select existing monitoring wells and piezometers in the vicinity of the WLA - PZS, PZ-6S, PZ-6D, PZ-7S, PZ-7D, 
MW-4S, MW-SS, MW-SD, MW-6S, MW-7S, MW-BS, MW-BD, MW-9S, MW-25, MW-26, MW-27, MW-28, MW-29, 
MW-30, MW-31, MW-32S, MW-321, MW-33S, MW-36, MW-37, MW-38, and 

■ CD #30 staff gauge - SG-lR. 

Copies of field notes containing the data from well gauging and surface water level measurements are provided 
in Appendix A. 

2.1.5. Groundwater Sampling and Analysis 
Groundwater was sampled from the five newly installed wells (i.e., MW-41, MW-46, MW-47, MW-48 and MW-
49) and the recently (2008) installed or replaced wells (i.e., MW-6D, MW-331, MW-39, MW-40, MW-42, MW-43, 
MW-44S, MW-44D, MW-4SS, and MW-4SD) . 

The groundwater sampling took place approximately two weeks after the installation and development of the 
new monitoring wells to allow for equilibration and stabilization. The monitoring wells were sampled using 
low-flow techniques in accordance with USEPA procedures (Puls and Barcelona, 1996). A portable bladder 
pump system with new polyethylene tubing was used to extract groundwater from each monitoring well. 
Groundwater was purged at a rate between 100 milliliters per minute (ml/min) and 160 mljmin until the water 
quality parameters stabilize, as measured with a YSI 600xl or equivalent meter utilizing a flow-through cell. A 
separate Hach® (DR820) meter was utilized for turbidity measurements. Care was taken to minimize the 
drawdown within the wells during purging in accordance with standard low-flow sampling techniques. The 
extracted ground water was transferred directly into the appropriate sample containers once water quality 
parameters stabilized and the tubing connecting the water quality meter had been disconnected. VOC samples 
were collected first, followed by metals and cyanide samples. Copies of the groundwater sampling logs are 
provided in Appendix C. 

One of the two water quality meters utilized during this round of groundwater sampling recorded elevated pH 
readings during purging at monitoring wells MW-41, MW-4SS, and MW-4SD, which appeared to indicate 
potential grout intrusion issues with these wells. After sampling MW-4SS, the meter appeared to be out of 
calibration, so it was recalibrated, but still showed elevated groundwater pH readings. Subsequently, pH 
readings were obtained from these wells utilizing the second water quality meter to evaluate the situation, 
which produced pH readings between 6.97 and 7.29 indicating that the initial meter was in error. The first of 
the two water quality meters was then taken out of service. Follow up with the equipment rental company 
indicated that the pH probe for the first meter was malfunctioning, and it was replaced. Therefore, the 
subsequent pH readings are considered representative for these wells, and it was concluded that grout intrusion 
is not an issue in the wells. 

Well purge water was contained in 55-gallon drums that were transported daily to a staging area at the WLA 
pending final disposal. Drums were clearly marked by well location. IDW management is discussed in Section 
2.4. 

The groundwater samples were submitted under routine chain-of-custody protocols to TestAmerica, a National 
Environmental Laboratory Accreditation Program certified laboratory, for analysis of the following parameters: 
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• Target Compound List VOCs using USE PA Method 82608; 

• Total analyte list (TAL) metals, except mercury, using USEPA Method 60108; 

• Mercury using USEPA Method 7470A; 

■ Total cyanide using USEPA Method 9012A; and 

■ Free (weak acid dissociable) cyanide using Standard Method 4500 (American Water Works Association, et al., 
1992). 

2.2. QUALITY ASSURANCE/QUALITY CONTROL 

Quality assurance and quality control measures implemented during field sampling activities included such 
activities as field equipment calibration, chain-of-custody protocols and quality control sample collection such as 
equipment trip blanks, field duplicate samples, and matrix spike/matrix spike duplicate samples in accordance 
with the Work Plan and Section A.4.1 of the FSQAP. 

2.3. DECONTAMINATION PROCEDURES 

The field sampling program included decontamination procedures to minimize the potential for contaminants to 
be introduced into the sample locations or transferred across the study area. Equipment that came into contact 
with soil or groundwater, underwent an initial cleaning process, was cleaned between sample locations to 
prevent cross-contamination, and was cleaned prior to leaving the study area at the conclusion of 
drilling/sampling activities in accordance with the Work Plan and Section AS.3.6 of the FSQAP. 

2.4. HANDLING OF INVESTIGATION-DERIVED WASTES 

IDW, including soils, decontamination fluids, personal protective equipment (PPE), and disposable sampling 
supplies resulting from the field activities, was segregated and placed in new, properly labeled U.S. Department 
of Transportation 17H 55-gallon drums. In accordance with the approved FSQAP, as amended, the IDW drums 
were staged in the WLA. 

Drums of excess soil cuttings and other solids ( e.g., PPE) were staged in the WLA for eventual disposition as part 
of the OUl source control remedial action. IDW disposal methods will correspond to the methods employed in 
addressing similar remediation wastes generated during remedial action construction activities. Drums of 
decontamination liquids, well development water, and purge water will be profiled, manifested, and disposed of 
off-site in accordance with local, State, and Federal regulations. 

2.5. SAMPLING DOCUMENTATION 

The collection of samples was documented on sample collection field forms, copies of which are contained in 
Appendix C. The collection, transfer of custody, and shipping of the samples to the analytical laboratory were 
documented using chain-of-custody forms contained in Appendix F, along with the analytical repo'rts for the 
sample events. 

2.6. DATA VALIDATION, MANAGEMENT, AND EVALUATION 

The groundwater analytical data (except for YAP data) generated during the investigation were validated (100-
percent full data validation) according to the procedures described in Section Al8.l of the FSQAP. The purpose 
of this data assessment was to provide information to determine the uncertainty and bias in the data as 
considerations for decision-making. Appendix G provides the data validation report. The data are considered 
useable for its intended purpose. No data were rejected. Qualifiers added in the data validation process are 
indicated in the presentation in data tables. 

Data management procedures were established to effectively process the data generated during the 
investigation such that the relevant data descriptions (sample numbers, methods, and procedures) are readily 
accessible and accurately maintained. Data were collected and recorded in a variety of ways during the 
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sampling program. These included utilizing standard field forms, field notebooks, and laboratory generated 
data. The original forms and data are maintained in O'Brien & Gere's files. Data amenable to computerization, 
such as analytical data, were input to a data storage system. 

2.7. SURVEYING 

The spatial location, and surface and top of casing elevations of the newly installed, recently installed (2008), 
and existing monitoring wells sampled in this study were surveyed using survey-grade global positioning 
system techniques by a professional surveyor registered in the State of Michigan so that all of the monitoring 
wells utilized for this study were surveyed at the same time. Some of the wells have not been resurveyed since 
1991, and the new encompassing survey will rule out errors associated with different survey events, which may 
be important for establishing the groundwater flow characteristics. The locations and elevations of the 
monitoring wells and YAP boring location were surveyed using the state-plane coordinate system and were 
converted to the same coordinate system used for other surveys within the NBIA, as necessary, and were 
incorporated into the existing Site layout map (Figure 2). Two permanent benchmarks were established for the 
Site during this time also. The locations of the benchmarks are also shown on Figure 2. 
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3. FINDINGS 

The information obtained from the activities described in Section 2 is presented in the following section. 
Information supporting the observations and findings presented in this report is provided in the table, figures, 
and appendices of this report. 

3.1. GEOLOGY 

The geology encountered in the five soil borings installed as part of the additional Groundwater Delineation 
Study activities generally consisted of the following generalized stratigraphy: 

• Silty sand or sandy silt (topsoil) layer with a USCS symbol of SM to ML to depths of up to 1.5 ft-bgs; 

• Often underlain by a clayey sand (SC) to depths of up to 4 ft-bgs; 

• Between 4 ft-bgs to typically 8 to 11 ft-bgs is a wet, sand with little silt, and trace to little fine gravel (SP to 
SM); 

• Underlain by a sand and gravel (SP-GP) layer to depths of up to about 19 ft-bgs, but more typically to about 
11 to 15 ft-bgs; 

• Underlain by medium stiff to stiff, sandy, silty clay (CL), or clayey sand (SC) layer from typically about 19 ft­
bgs to up to 22 ft-bgs; however, at GP-24 and GP-26 this clayey layer was considerably thicker and was 
observed from 11 ft-bgs to 20 ft-bgs; 

• Underlain by additional layers of interbedded sand (SP) and clay (CL) or clayey sand (SC) layers varying in 
thickness from a few inches to several feet to depths ranging from about 22 to typically about 27.5 ft-bgs, but 
to depths of 36.3 ft-bgs and 36.8 ft-bgs at GP-23 and GP-26, respectively; 

• Underlain by a non-plastic, stiff to hard silty, sandy clay (or silt) (CL) (or ML) (glacial till) observed to depths 
of at least 40 ft-bgs. This basal till layer underlies the upper aquifer at the NBIA Site and separates it from the 
lower aquifer. 

The geology observed during the additional Groundwater Delineation Study activities was consistent with the 
geology observed during the 2008 activities. Geologic cross sections A-A', 8-8', and C-C' illustrate the general 
geology observed during the study (Figure 3). Cross sections A-A' and C-C' illustrate the geology along the 
western edge of the study area, while cross section 8-8' illustrates the geology along CD #30. 

The intermediate clay or clayey sand layers, although often described similar to the basal till layer, are 
discernable from the basal till layer because they are softer and appear to be under-consolidated, whereas the 
basal till is over-consolidated. This over-consolidation indicates that the basal till layer was over ridden by the 
glacier and compacted or consolidated (geotechnically, not petrologically) indicating that it was deposited 
during an earlier episode of glaciation than the intermediate layers. The intermediate layers appear to be 
associated with the terminal moraine located north of the study area and appear to indicate several processions 
and regressions of the generally ablating glacier. The interbedded sand seams and the generally thicker upper 
aquifer south and east of the WLA represent outwash. 

3.2. GROUNDWATER 

Groundwater was encountered at depths ranging from 3 to 6 ft-bgs during drilling. The most recent round of 
groundwater levels (i.e., from June 7, 2010) indicates depth to water measurements ranging from about 4 to 13 
feet below top of casing, which corresponds to about 2 to 11 ft-bgs. Groundwater elevations range from a high 
of 905.38 ft above mean sea level (ft-ams!) at MW-4S south of the WLA to 901.59 ft-ams! at MW-48 located 
northwest of the WLA (Table 2). The water level in CD #30 at staff gage SG- lR was 902.86 ft-amsl. Figure 4 
illustrates the groundwater contours for the Site on June 7, 2010, which indicates that groundwater generally 
flows from the south and southeast toward the north and northwest. 

Data collected during the Groundwater Delineation Study Qune 2010, January 2009, October 2008) (Figures 4 
through 6, which have been adjusted to reflect the new survey data), indicate that CD #30 serves as a discharge 

9 I AUGUST 2010 

GW Delin Report Text 081310.doc 
O'BRIEN 6 GERE 

www.obg.com 



GROUNDWATER DELINEATION STUDY I REPORT 

zone for the shallow aquifer. Where intermediate clay /clayey sand layer(s) are present, some of the 
groundwater may locally underflow CD #30. This underflow subsequently flows in the direction of the drain, 
discharging into CD #30 further downstream. The capture zone of CD #30 appears to be in close proximity to 
the drain. Furthermore, it appears the drain tile located in the ditch adjacent to GP-17, GP-18, and MW-40 may 
be affecting (lowering) the water level in this area. 

It appears there is a very slight downward vertical gradient southeast of the WLA; otherwise, the vertical 
gradients south of CD #30 are neutral, and there are slight to moderate upward vertical gradients in close 
proximity to CD #30 based on the water level data at nested well locations (Table 3). These water level data 
confirm that CD #30 receives discharge from the upper aquifer in this area. The vertical gradients and the fact 
that some of the wells are screened at the base of the aquifer were factored into the construction of Figures 4 
through 6. The potentiometric contours shown in these figures were developed based on using professional 
judgment and are not computer generated. 

The three rounds of groundwater elevations collected during the Groundwater Delineation Study indicate that 
although groundwater elevations changed over time due to changes in precipitation, the general flow directions 
and characteristics remained relatively consistent over these three sampling events. The gradients were slightly 
higher (or steeper) during wetter periods and lower (or flatter) during drier periods, but the flow directions 
remained consistent (Figures 4 through 6). The water levels collected in June 2010 were on average about 0.8 
feet higher than the January 2009 water levels and 1.0 foot higher than the October 2008 water levels. The 
most-recent round of water level measurement show higher levels than the previous rounds because May and 
June 2010 were wetter than normal, and June or late spring levels tends to be higher than fall (October) and 
winter (January) levels, even in years with normal late spring rainfall. 

3.3. FIELD OBSERVATIONS 

No significant olfactory or visual indication of impacts was observed during drilling, VAP sampling, well 
installation and development, or groundwater sampling. 

FID readings on soils during drilling were generally non-detectable; detectable FID readings were only observed 
at boring locations GP-24 and GP-25 during this round of activities. The FID readings at these boring locations 
ranged from O parts per million by volume (ppmv) to 2.4 ppmv at 9 ft-bgs in the boring for GP-25. VAP 
groundwater samples were collected in the zones where elevated FID readings were observed. 

3.4. VAP SAMPLE RESULTS 

Twenty-one VAP groundwater samples were collected from boring locations GP-21 through GP-26 during this 
round of activities and analyzed for VOCs. The YAP samples were collected to aid in the selection of monitoring 
well locations and depths of well screens. The analytical results for detected analytes in the YAP groundwater 
samples are presented in Table 4. The analytical laboratory reports for these samples are contained in Appendix 
F. 

3.5. GROUNDWATER SAMPLE RESULTS 

Fifteen monitoring well groundwater samples and two duplicate samples (17 total samples) were collected from 
selected monitoring wells at the Site. The groundwater monitoring samples were analyzed for VOCs, TAL 
metals, and cyanide (total and free). The analytical results for detected analytes in the groundwater samples are 
presented in Table 5. The analytical results for monitoring wells from the first round of Groundwater 
Delineation Study activities conducted in 2008 are also included in Table 5, so that a side-by-side comparison of 
analytical results can be made. The analytical laboratory reports for these samples are provided in Appendix F. 
The data validation report for the 2010 sample data is provided in Appendix G. 

3.6. EXTENT OF CHLORINATED voes, METALS, AND CYANIDE IN GROUNDWATER 

The data from the 2008 and 2010 sampling delineate the extent of both metals and chlorinated VOCs in 
groundwater west and north of the WLA. These data for chlorinated VOCs, metals, and cyanide are summarized 
in the following sections. 
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3.6.1. Chlorinated voes in Groundwater 

Figure 7 provides a generalized representation of the estimated extent of chlorinated VOCs in groundwater in 
the WLA and surrounding areas. This figure, which updates similar figures previously provided at the request of 
USEPA, incorporates the latest results from both rounds of monitoring well sampling conducted as part of the 
Groundwater Delineation Study. These recent groundwater monitoring data are supplemented by YAP results 
and historic sampling information. While combining data from different sources and different timeframes 
introduces some uncertainties, this figure demonstrates that the Groundwater Delineation Study provided the 
data necessary to achieve the primary objective of defining the limits of impacted groundwater in the shallow 
aquifer west and northwest of the WLA. 

The delineation line in Figure 7 corresponds to the Boundary Criterion for vinyl chloride as specified in the ROD 
(i.e., 2 µg/L). Near the western limits of impacted groundwater, vinyl chloride is the only chlorinated VOC 
detected in groundwater. No Boundary Criteria or groundwater to surface water interface (GS!) criteria (MDEQ, 
2008) are exceeded beyond this delineation line. 

As shown in Figure 7, the extent of chlorinated VOCs in the shallow aquifer above the Boundary Criterion does 
not encroach on the residential properties west of Burr Oak Road. This interpretation correlates with the 
results of routine sampling of these wells by the Branch - Hillsdale - St Joseph Community Health Agency (CHA), 
including the most-recent sampling in June and July 2010. This CHA sampling has shown no detectable VOCs in 
the private well samples at the residences at  and . Similarly, 
no detectable VOCs were found in any of the 10 private well samples collected by the Branch CHA in June and 
July 2010 at residences located further to the north and west along Burr Oak Road or side streets. Available well 
logs show that the private wells at several of these properties are finished in the deeper aquifer. The structure 
on the property shown as  is an abandoned garage with no functioning well. 

Figure 8 shows the eight land parcels in Bronson Township potentially affected by impacted groundwater 
associated with the WLA or ELA. As part of OU1 implementation, the Group will seek Environmental Restrictive 
Covenants designed to accomplish the following: 

• Prohibit use of private wells finished in the upper aquifer (no wells completed in the upper aquifer are 
known to exist at any of these properties); 

• Prohibit future installation of private wells finished in the upper aquifer; and 

• Prohibit future installation of wells into the lower aquifer in a manner that could cause cross-contamination 
of the upper and lower zones. 

In accordance with Paragraph 27C of the Consent Decree, these Declarations of Restrictive Covenants will be 
substantially in the form provided by USEPA as Appendices E and F to the Consent Decree and modified as 
necessary to make the documents recordable under Michigan law. 

3.6.2. Metals in Groundwater 

With respect to metals, the evaluation of the groundwater data collected in 2008 and 2010 for the WLA and 
areas to the north and west is summarized as follows: 

• Metals detected in groundwater above established GS! criteria are limited to cadmium and nickel. These 
metals are primarily found at elevated concentrations above GS! criteria in shallow wells south of CD #30 
within or in close proximity to the WLA (i.e., MW-7S, MW-8S, MW-29, MW-30, MW-31, and MW-321). None of 
the other metals for which MDEQ established GS! criteria (i.e., arsenic, barium, chromium, copper, lead, silver, 
or zinc) exceeded GS! criteria in any sample at any well. Silver was not detected above the reporting limit in 
any sample from any well. 

• Metals detected in groundwater above the Boundary Criteria established in the ROD (MDEQ and USEPA, 
1998) are also limited to cadmium and nickel. Cadmium and nickel concentrations above Boundary Criteria 
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are generally limited to wells south of CD #30 within or in close proximity to the WLA. The one possible 
exception is well MW-42, which is south of CD #30 but west of the WLA, where 126 micrograms per liter 
(µg/L) of nickel were detected in the 2008 sampling. This sample exhibited the highest final turbidity (107.9 
NTUs) of all of the samples collected in 2008, and the reported nickel level may have been the result of 
suspended particulate in th~ samples. The nickel concentration at MW-42 decreased to 14.5 µg/L in the 2010 
sampling event (sample turbidity= 37 NTUs). The ROD-specified Boundary Criterion is 100 µg/L. 

In addition, concentrations of other metals detected in groundwater were compared to Michigan residential 
health-based drinking water standards (MDEQ RRD Operational Memorandum No. 1). These comparisons were 
made to ensure that other metals were not present in groundwater above health-based standard beyond the 
extent of impacts defined by the chlorinated VOCs (Section 3.6.1). As indicated in the data presented in Table 4, 
manganese, selenium, thallium, and vanadium concentrations occasionally exceeded health-based standards. 
These exceedances were generally low-level and sporadic, and most commonly observed within or in close 
proximity to the WLA in groundwater samples showing impacts from Site-related constituents above 
established cleanup goals. 

Arsenic was detected in groundwater samples at concentrations above Michigan residential health-based 
drinking water standard (10 µg/L) at several wells, including wells outside the WLA, but these concentrations 
do not show a consistent spatial or temporal pattern. For example, the highest arsenic concentration observed 
in any sample was 150 µg/L of arsenic at MW-37 during the 2008 sampling. MW-37 is located approximately 
900 feet northwest of the WLA and showed no detections of chlorinated VOCs or other Site-related constituents 
in that 2008 sampling (Figure 7). The elevated arsenic in MW-37 may be related to naturally occurring arsenic 
entrained in the sample as evident by elevated turbidity in this well during sampling. MW-37 had the second 
highest fi nal turbidity of the wells sampled in 2008 and/or 2010 (59 NTUs), and had the highest arsenic 
concentration; similarly, MW-42 had the highest final turbidity (107.9 NTUs), and had the second highest 
arsenic concentration of 83 µg/L. 

3.6.3. Cyanide in Groundwater 

Total cyanide was not detected in any groundwater sample above the Boundary Criterion of 200 µg/L. Free 
cyanide (conservatively analyzed as weak dissociable cyanide) was not detected in any groundwater sample 
above reporting limits. 
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Tables 1 - 3 • Well Details and DTW.6-7-2010.xls 

Coordinates (ft) 
Monitoring Date 

Location Installed Northing Easting 

MW-4S 8/5/1989 138062.85 12896726.90 

MW-SD 8/5/1989 139115.83 12896510.56 
MW-5S 8/5/1989 139122.78 12896510.47 
MW-6D 9/23/2008 139906.46 12896013.03 
MW-6S 8/8/1989 139906.24 12896017.91 
MW-7S 8/3/1989 139856.76 12896302.87 
MW-8D 8/3/1989 139866.92 12895901.74 
MW-8S 8/6/1989 139862.06 12895899.66 
MW-9S 8/6/1989 139628.77 12896576.91 
MW-25 11/21/1991 139823.16 12897259.61 

MW-26 11/26/1991 139607.92 12896170.22 

MW-27 11/25/1991 139256.30 12895889.63 

MW-28 11/26/1991 139996.54 12895545.40 

MW-29 11/27/1991 139824.53 12896497.13 

MW-30 2/28/2001 139603.85 12895982.61 

MW-31 3/2/2001 139764.19 12895856.79 
MW-321 2/27/2001 139848.10 12896190.22 
MW-32S 2/27/2001 139846.43 12896196.02 
NewMW-331 9/24/2008 139905.73 12896189.65 

MW-33S 3/5/2001 139905.13 12896198.09 
MW-36 8/1/2002 139790.88 12896187.23 

MW-37 8/1/2002 140373.51 12895864.61 

MW-38 8/1/2002 140930.20 12895263.73 
NewMW-39 9/25/2008 140121.67 12895313.49 
MW-40 9/24/2008 139980.67 12895199.02 
MW-41 5/12/2010 139662.78 12894934.36 
MW-42 9/25/2008 140286.06 12895045.67 
MW-43 9/24/2008 140037.79 12895540.77 
MW-44D 9/23/2008 139903.34 12896308.17 
MW-44S 9/23/2008 139903.60 12896313.61 

MW-45D 9/23/2008 139937.48 12895797.30 

MW-45S 9/24/2008 139936.01 12895803.63 
MW-46 5/13/2010 139851.76 12894748.82 

MW-47 5/11/2010 139892.58 12894954.59 

MW-48 5/13/2010 140304.25 12895071.64 
MW-49 5/17/2010 139755.99 12895178.98 
PZ-5 11/22/1991 139467.53 12897030.27 

PZ-6D 11/22/1991 139188.90 12897077.20 
PZ-6S 11/22/1991 139189.11 12897077.18 
PZ-7D 11/25/1991 139377.88 12895891.19 
PZ-7S 11/25/1991 139378.06 12895891.40 
SG-lR 3/6/2001 139871.21 12896228.17 

SG-2R 3/6/2001 139954.71 12898157.60 

SG-3 N/A 138932.68 12896354.15 

SG-4 N/A 139013.21 12896559.96 

8M1 (West) 7/1/2010 139620.84 12895214.49 

BM2 (East) 7/1/2010 139614.47 12896512.88 

~ 
1. N/A = Not Available or Not Applicable 
2. SCH 40 PVC= Schedule 40 Polyvinyl Chloride 
3. SS = Stainless Steel 
4. SCH BO PVC= Schedule 80 Polyvinyl Chloride 

Table 1 
NBIA Operable Unit 1 Groundwater Delineation Study 

Monitoring Well Construction Details 

Elevation (ft-amsl) 
Well Screen Screen 

Ground Stickup 
Diameter Length Slot Size Top of (ft) Surface (inches) (ft) (inches) Casing Elevation 

913.27 910.89 2.38 2.00 5 0.01 

911.71 909.49 2.22 2.00 5 0.01 

911.68 909.33 2.35 2.00 5 0.01 

909.19 906.64 2.55 2.00 5 0.007 

909.26 906.73 2.53 2.00 5 0.01 

912.55 910.27 2.28 2.00 5 0.01 

909.52 906.81 2.71 2.00 5 0.01 

909.55 907.21 2.34 2.00 5 0.01 

910.59 907.90 2.69 2.00 5 0.01 

910.39 907.70 2.69 2.00 s 0.006 

910.66 908.53 2.13 2.00 5 0.006 

912.31 909.36 2.95 2.00 5 0.006 

909.81 906.63 3.18 2.00 5 0.006 

908.99 906.55 2.44 2.00 3 0.006 

910.30 907.89 2.41 2.00 10 0.010 

908.03 905.86 2.17 2.00 6 0.010 

909.98 907.24 2.74 2.00 3 0.010 

909.85 907.29 2.56 2.00 5 0.010 

909.48 906.63 2.85 2.00 5 0.010 

909.39 907.04 2.35 2.00 5 0.010 

908.66 905.95 2.71 2.00 5 N/A 

916.81 914.30 2.51 2.00 5 N/A 

912.68 910.13 2.55 2.00 5 N/A 

909.29 906.50 2.79 2.00 5 0.007 

909.37 906.69 2.68 2.00 5 0.007 

908.16 908.46 -0.30 2.00 5 0.007 

908.88 908.43 0.45 2.00 5 0.007 

909.28 905.79 3.49 2.00 5 0.007 

909.37 906.70 2.67 2.00 5 0.007 

909.62 906.40 3.22 2.00 5 0.007 

909.77 906.85 2.92 2.00 5 0.007 

909.95 906.96 2.99 2.00 5 0.007 

908.57 908.86 -0.29 2.00 5 0.007 

908.75 905.54 3.21 2.00 4 0.007 

907.65 905.07 2.58 2.00 5 0.007 

907.85 904.90 2.95 2.00 3 0.007 

910.71 907.78 2.93 1.00 3 0.006 

909.07 909.24 -0.17 1.00 3 0.006 

909.13 909.24 -0.11 1.00 3 0.006 

911.64 909.53 2.11 1.00 3 0.006 

911.72 909.53 2.19 1.00 3 0.006 

908.03 N/A N/A N/A N/A N/A 

904.14 N/A N/A N/A N/A N/A 

904.48 N/A N/A N/A N/A N/A 

904.57 N/A N/A N/A N/A N/A 

905.88 N/A N/A N/A N/A N/A 

907.82 N/A N/A N/A N/A N/A 

Well 
Top of Bottom of Elevation (ft-amsl) 

Screen/Riser 
Screen Screen 
Depth Depth Top of Bottom of 

Material(s) 
(ft) (ft) Screen screen 

SCH 40 PVC 6.8 11.8 904.1 899.1 

SCH 40 PVC 41.1 46.1 868.4 863.4 

SCH 40 PVC 7.0 12.0 902.3 897.3 

SS/SCH 40 PVC 23.2 28.2 883.4 878.4 

SCH 40 PVC 7.6 12.6 899.1 894.1 

SCH 40 PVC 8.0 13.0 902.3 897.3 

SCH 40 PVC 22.0 27.0. 884.8 879.8 
' SCH 40 PVC 6.4 11.4 900.8 895.8 

SCH 40 PVC 5.7 10.7 902.2 897.2 

ss 12.0 17.0 895.7 890.7 

ss 10.0 15.0 898.5 893.5 

ss 44.0 49.0 865.4 860.4 

ss 10.0 15.0 896.6 891.6 

ss 3.5 6.5 903.1 900.1 

SCH 40 PVC 3.0 13.0 904.9 894.9 

SCH 40 PVC 2.5 8.5 903.4 897.4 

SCH 40 PVC 9.0 12.0 898.2 895.2 

SCH 40 PVC 3.0 8.0 904.3 899.3 

SCH 40 PVC 10.3 15.3 896.3 891.3 

SCH 40 PVC 3.0 8.0 904.0 899.0 

N/A ~19.0 ~24.0 887.0 882.0 

N/A ~25.3 ~30.3 889.0 884.0 

N/A ~26.5 ~31.5 883.6 878.6 

SS/SCH 40 PVC 13.0 18.0 893.5 888.5 

SS/SCH 40 PVC 20.0 25.0 886.7 881.7 

SS/SCH 40 PVC 24.5 29.5 884.0 879.0 

SS/SCH 40 PVC 18.0 23.0 890.4 885.4 

SS/SCH 40 PVC 13.8 18.8 892.0 887.0 

SS/SCH 40 PVC 19.8 24.8 886.9 881.9 

SS/SCH 40 PVC 4.5 9.5 901.9 896.9 

SS/SCH 40 PVC 19.5 24.5 887.4 882.4 

SS/SCH 40 PVC 13.0 18.0 894.0 889.0 

SS/SCH 40 PVC 20.0 25.0 888.9 883.9 

SS/SCH 40 PVC 19.7 23.7 885.8 881.8 

SS/SCH 40 PVC 9.0 14.0 896.1 891.1 

SS/SCH 40 PVC 20.7 23.7 884.2 881.2 

SCH 80 PVC 9.0 12.0 898.8 895.8 

SCH 80 PVC 57.5 60.5 851.7 848.7 

SCH 80 PVC 9.0 12.0 900.2 897.2 

SCH 80 PVC 38.0 41.0 871.5 868.5 

SCH 80 PVC 9.0 12.0 900.5 897.5 

N/A N/A N/A N/A N/A 

N/A N/A N/A N/A N/A 

N/A N/A N/A N/A N/A 

N/A N/A N/A N/A N/A 

N/A N/A N/A N/A N/A 

N/A N/A N/A N/A N/A 

5. ~=Indicates values is approximate, based on best available data (total depth of well measurement, minus stick up height for bottom of screen). 
6. Benchmarks BM1 and BM2 were installed on June 30, 2010 to establish a new consistent survey datum for OU1 monitoring wells. The monitoring wells, with the exception of MW-4S, were 

resurveyed to the new datum. The elvations for MW-4S and the staff gages were adjusted by subtracting 0.47 ft (average difference between old and new datums) from their old elevations. 
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Monitoring 
Location 

MW-4S 
MW-SD 

MW-5S 
MW-6D 

MW-6S 

MW-7S 

MW-8D 

MW-8S 

MW-9S 

MW-25 

MW-26 

MW-27 

NewMW-28 

MW-29 
MW-30 

MW-31 
MW-32I 

MW-32S 

NewMW-33I 

MW-33S 

MW-36 

MW-37 

MW-38 

NewMW-39 

MW-40 

MW-41 

MW-42 

MW-43 
MW-44D 

MW-44S 

MW-45D 
MW-45S 

MW-46 

MW-47 

MW-48 

MW-49 

PZ-5 

PZ-6D 

PZ-6S 

PZ-7D 

PZ-7S 

SG-lR 

SG-2R 

SG-3 

SG-4 

BMl (West) 

BM2 (East) 

~ 

Table 2 
NBIA Operable Unit 1 Groundwater Delineation Study 

Groundwater Elevation Data 

Depth to Depth to Depth to Elevation (ft-ams)) 

Water Water Water Groundwater Groundwater 
10/13/08 1/22/09 6/7/10 Top of 

Elevation Elevation 
(ftbTOC) (ftbTOC) (ft bTOC) Casing 

10/13/08 1/22/09 
9.17 8.81 7.89 913.27 904.10 904.46 

8.50 8.15 7.24 911.71 903.21 903.56 

8.47 8.12 7.22 911.68 903.21 903.56 

6.48 6.34 5.48 909.19 902.71 902.85 

7.21 7.25 6.64 909.26 902.05 902.01 

10.36 10.42 9.69 912.55 902.19 902.13 

6.95 6.79 5.95 909.52 902.57 902.73 

7.70 7.70 7.09 909.55 901.85 901.85 

7.46 7.15 6.30 910.59 903.13 903.44 

N/A 7.57 6.90 910.39 N/A 902.82 

7.51 7.17 6.23 910.66 903 .15 903.49 

9.00 8.61 7.54 912.31 903.31 903.70 

7.75 7.77 7.50 909.81 901.59 901.57 

6.45 6.40 5.69 908.99 902.54 902.59 

7.26 6.92 5.97 910.30 903 .04 903.38 

5.71 5.70 4.89 908.03 902.32 902.33 

7.81 7.82 7.16 909.98 902.17 902.16 

7.71 7.68 7.02 909.85 902.14 902.17 

7.34 7.39 6.77 909.48 902.14 902.09 

7.29 7.34 6.72 909.39 902.10 902.05 

5.76 5.49 4.65 908.66 902.90 903.17 

14.19 14.00 12.73 916.81 902.62 902.81 

11.89 11.78 10.35 912.68 900.79 900.90 

7.93 7.94 7.30 909.29 901.36 901.35 

7.94 7.91 7.11 909.37 901.43 901.46 

N/A N/A 4.55 908.16 N/A N/A 

7.95 8.01 7.08 908.88 900.93 900.87 

6.51 6.54 5.95 909.28 902.77 902.74 

6.43 6.21 5.34 909.37 902.94 903 .16 

7.43 7.49 6.90 909.62 902.19 902.13 

7.56 7.51 6.74 909.77 902.21 902.26 

8.03 8.06 7.40 909.95 901.92 901.89 

N/A N/A 5.68 908.57 N/A N/A 

N/A N/A 6.17 908.75 N/A N/A 

N/A N/A 6.06 907.65 N/A N/A 

N/A N/A 3.90 907.85 N/A N/A 

7.43 7.11 6.23 910.71 903.28 903.60 

N/A N/A 4.26 909.07 N/A N/A 

N/A N/A 4.25 909.13 N/A N/A 

8.35 7.95 6.89 911.64 903.29 903.69 

8.44 8.05 6.99 911.72 903.28 903 .67 

N/A N/A 1.60 908.03 902.32 902.51 

N/A N/A N/A 904.14 N/A N/A 

N/A N/A N/A 904.48 903.14 N/A 

N/A N/A N/A 904.57 903 .03 N/A 

N/A N/A N/A 905.88 N/A N/A 

N/A N/A N/A 907.82 N/A N/A 

Groundwater 
Elevation 
6/7/10 
905.38 

904.47 

904.46 
903.71 

902.62 

902.86 

903.57 

902.46 

904.29 

903.49 

904.43 

904.77 

902.31 

903.30 

904.33 

903 .14 

902.82 

902.83 

902.71 

902.67 

904.01 

904.08 

902.33 

901.99 

902.26 

903 .61 

901.80 

903.33 
904.03 

902.72 

903.03 
902.55 

902.89 

902.58 

901.59 

903.95 

904.48 

904.81 

904.88 

904.75 

904.73 

902.86 

N/A 

N/A 

N/A 
N/A 

N/A 

1. N/A = Not Available or Not Applicable 
l . Hench marks ti Ml and J:/Ml were installed on June JU, lUlU to establish a new consistent survey datum for UUl 

monitoring wells. The monitoring wells, with the exception of MW-4,£ were resurveyed to the new datum. The elvations for 
MW-4S and the staff gages were adjusted by subtracting 0.47 ft (average difference between old and new datums) from 
their old elevations. 
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TOC Screen 
Top of 

Monitoring 
Elevation Length 

Screen 
Location 

(ftamsl) (ft) 
Depth 

(ft bTOC) 

MW-SD 911.71 5.40 42.90 

MW-5S 911.68 5.40 8.80 

MW-6D 909.19 5.00 25.67 

MW-6S 909.26 5.40 9.60 

MW-8D 909.52 5.40 23.80 

MW-8S 909.55 5.40 8.50 

MW-321 909.98 3.00 11.40 

MW-32S 909.85 5.00 5.30 

NewMW-331 909.48 5.00 13.00 

MW-33S 909.39 5.00 5.20 

MW-44D 909.37 5.00 22.50 

MW-44S 909.62 5.00 7.60 

MW-45D 909.77 5.00 22.10 

MW-45S 909.95 5.00 16.08 

PZ-6D 909.07 2.95 56.66 

PZ-6S 909.13 2.95 8.76 

PZ-7D 911.64 2.95 40.37 

PZ-7S 911.72 2.95 11.48 

Notes: 

1. N/A = Not Available or Not Applicable 

2. TOC = top of casing 

3. ft ams/ = feet above mean sea level 

4. ft= feet 

5. ft bTOC = feet below top of casing 

Table 3 
NBIA Operable Unit 1 Groundwater Delineation Study 

Vertical Gradient Data 

Top of Bottom of Bottom of Midpoint of Difference in 
Screen Screen Screen Screen Screen Midpoint 

Elevation Depth Elevation Elevation Elevations 
(ftamsl) (ft bTOC) (ftamsl) (ft amsl) (ft) 

868.81 48.30 863.41 866.11 
34.07 

902.88 14.20 897.48 900.18 

883.52 30.67 878.52 881.02 
15.94 

899.66 15.00 894.26 896.96 

885.72 29.20 880.32 883.02 
15.33 

901.05 13.90 895.65 898.35 

898.58 14.44 895.54 897.06 
4.98 

904.55 10.33 899.52 902.04 

896.48 18.00 891.48 893.98 
7.69 

904.19 10.23 899.16 901.68 

886.87 27.50 881.87 884.37 
15.15 

902.02 12.60 897.02 899.52 

887.67 27.10 882.67 885.17 
6.20 

893.87 21.08 888.87 891.37 

852.41 59.61 849.46 850.94 
47.96 

900.37 11.71 897.42 898.90 

871.27 43.37 868.27 869.77 
28.97 

900.24 14.48 897.24 898.74 

6. A negative vertical gradient indicates an upward gradient 

Tables 1- 3 - Well Details and DTW_6-7-2010.xls Page 1 of3 

Ground Water Difference in 
Elevation Groundwater Vertical 
(ftaMSL) Elevations Gradient 
6/7/10 (ft) 

904.47 
-0.01 -0.0003 

904.46 

903.71 
-1.09 -0.0684 

902.62 

903.57 
-1.11 -0.0724 

902.46 

902.82 
0.01 0.0020 

902.83 

902.71 
-0.04 -0.0052 

902.67 

904.03 
-1.31 -0.0865 

902.72 

903.03 
-0.48 -0.0774 

902.55 

904.81 
0.07 0.0015 

904.88 

904.75 
-0.02 -0.0007 

904.73 
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TOC Screen 
Top of 

Monitoring 
Elevation Length 

Screen 
Location 

(ftamsl) (ft) 
Depth 

(ftbTOC) 

MW-SD 911.71 5.40 42.90 

MW-5S 911.68 5.40 8.80 

MW-6D 909.19 5.00 25.67 

MW-6S 909.26 5.40 9.60 

MW-8D 909.52 5.40 23.80 

MW-8S 909.55 5.40 8.50 

MW-32I 909.98 3.00 11.40 

MW-32S 909.85 5.00 5.30 

NewMW-33I 909.48 5.00 13.00 

MW-33S 909.39 5.00 5.20 

MW-44D 909.37 5.00 22.50 

MW-44S 909.62 5.00 7.60 

MW-45D 909.77 5.00 22.10 

MW-45S 909.95 5.00 16.08 

PZ-6D 909.07 2.95 56.66 

PZ-6S 909.13 2.95 8.76 

PZ-7D 911.64 2.95 40.37 

PZ-7S 911.72 2.95 11.48 

~ 
1. N/A = Not Available or Not Applicable 
2. TDC= top of casing 
3. ft ams/ = feet above mean sea level 
4. ft= feet 
5. ft bTOC = feet below top of casing 

Table 3 ( continued) 
NBIA Operable Unit 1 Groundwater Delineation Study 

Vertical Gradient Data 

Top of Bottom of Bottom of Midpoint of Difference in 
Screen Screen Screen Screen Screen Midpoint 

Elevation Depth Elevation Elevation Elevations 
(ftamsl) (ft bTOC) (ft amsl) (ftamsl) (ft) 

868.81 48.30 863.41 866.11 
34.07 

902.88 14.20 897.48 900.18 

883.52 30.67 878.52 881.02 
15.94 

899.66 15.00 894.26 896.96 

885.72 29.20 880.32 883.02 
15.33 

901.05 13.90 895.65 898.35 

898.58 14.44 895.54 897.06 
4.98 

904.55 10.33 899.52 902.04 

896.48 18.00 891.48 893.98 
7.69 

904.19 10.23 899.16 901.68 

886.87 27.50 881.87 884.37 
15.15 

902.02 12.60 897.02 899.52 

887.67 27.10 882.67 885.17 
6.20 

893.87 21.08 888.87 891.37 

852.41 59.61 849.46 850.94 
N/A 

900.37 11.71 897.42 898.90 

871.27 43.37 868.27 869.77 
28.97 

900.24 14.48 897.24 898.74 

6. A negative vertical gradient indicates an upward gradient 
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Ground Water Difference in 
Elevation Groundwater Vertical 
(ft aMSL) Elevations Gradient 
10/13/08 (ft) 

903.21 
0.00 0.0000 

903.21 

902.71 
-0.66 -0.0414 

902.05 

902.57 
-0.72 -0.0470 

901.85 

902.17 
-0.03 -0.0060 

902.14 

902.14 
-0.04 -0.0052 

902.10 

902.94 
-0.75 -0.0495 

902.19 

902.21 
-0.29 -0.0468 

901.92 

N/A 
N/A N/A 

N/A 

903.29 
-0.01 -0.0003 

903.28 
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TOC Screen 
Top of 

Monitoring 
Elevation Length 

Screen 
Location 

(ftamsl) (ft) 
Depth 

(ft bTOC) 

MW-SD 911.71 5.40 42.90 

MW-SS 911.68 5.40 8.80 

MW-6D 909.19 5.00 25.67 

MW-6S 909.26 5.40 9.60 

MW-8D 909.52 5.40 23.80 

MW-8S 909.55 5.40 8.50 

MW-321 909.98 3.00 11.40 

MW-32S 909.85 5.00 5.30 

New MW-331 909.48 5.00 13.00 

MW-33S 909.39 5.00 5.20 

MW-44D 909.37 5.00 22.50 

MW-44S 909.62 5.00 7.60 

MW-45D 909.77 5.00 22.10 

MW-45S 909.95 5.00 16.08 

PZ-6D 909.07 2.95 56.66 

PZ-6S 909.13 2.95 8.76 

PZ-7D 911.64 2.95 40.37 

PZ-7S 911.72 2.95 11.48 

t:f..Qm;_ 

1. N/A = Not Available or Not Applicable 
2. roe= top of casing 
3. ft ams/= feet above mean sea level 
4. ft= feet 
5. ft bTOC = feet below top of casing 

Table 3 ( continued) 
NBIA Operable Unit 1 Groundwater Delineation Study 

Vertical Gradient Data 

Top of Bottom of Bottom of Midpoint of Difference in 
Screen Screen Screen Screen Screen Midpoint 

Elevation Depth Elevation Elevation Elevations 
(ftamsl) (ftbTOC) (ftamsl) (ftamsl) (ft) 

868.81 48.30 863.41 866.11 
34.07 

902.88 14.20 897.48 900.18 

883.52 30.67 878.52 881.02 
15.94 

899.66 15.00 894.26 896.96 

885.72 29.20 880.32 883.02 
15.33 

901.05 13.90 895.65 898.35 

898.58 14.44 895.54 897.06 
4.98 

904.55 10.33 899.52 902.04 

896.48 18.00 891.48 893.98 
7.69 

904.19 10.23 899.16 901.68 

886.87 27.50 881.87 884.37 
15.15 

902.02 12.60 897.02 899.52 

887.67 27.10 882.67 885.17 
6.20 

893.87 21.08 888.87 891.37 

852.41 59.61 849.46 850.94 
N/A 

900.37 11.71 897.42 898.90 

871.27 43.37 868.27 869.77 
28.97 

900.24 14.48 897.24 898.74 

6. A negative vertical gradient indicates an upward gradient. 
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Ground Water Difference in 
Elevation Groundwater Vertical 
(ftaMSL) Elevations Gradient 
1/22/09 (ft) 

903.56 
0.00 0.0000 

903.56 

902.85 
-0.84 -0.0527 

902.01 

902.73 
-0.88 -0.0574 

901.85 

902.16 
0.01 0.0020 

902.17 

902.09 
-0.04 -0.0052 

902.05 

903.16 
-1.03 -0.0680 

902.13 

902.26 
-0.37 -0.0597 

901.89 

N/A 
N/A N/A 

N/A 

903.69 
-0.02 -0.0007 

903.67 
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Constituent 

3to7 

Acetone 25 U 
2-Butanone 25 U 
Cyclohexane 1.0 U 
cis-1,2-Dichloroethylene 0.25 J 
trans-1,2-Dichloroethylene 1.0 U 
1,2-Dichloroethylene (total) 2.0 U 
Methylcyclohexane 1.0 U 
Toluene 1.0 U 
Trichloroethylene 1.0 U 
Vinyl chloride 1.0 U 
Xylenes (total) 2.0 U 

Constituent 
3to 7 

Acetone 25 U 
2-Butanone 25 U 
Cyclohexane 1.0 U 
cis-1,2-Dichloroethylene 1.0 U 
trans-1,2-Dichloroethylene 1.0 U 
1,2-Dichloroethylene (total) 2.0 U 
Methylcyclohexane 1.0 U 
Toluene 1.0 U 
Trichloroethylene 1.0 U 
Vinyl chloride 1.0 U 
Xylenes (total) 2.0 U 

See notes at end of table. 

Tables 4 YAP Data.xis 

Table4 
NBIA Operable Unit 1 Groundwater Delineation Study 

V AP Data Summary - voes in Groundwater 

Concentration (µg/L) by Boring Location and Depth (ft-bgs) 

GP-21 GP-22 

7to 11 15 to 19 21to 25 7to11 13 to 17 21to 25 7to11 15 to 19 

25 U 25 U 2.4 J 2.9 J 1.3 J 25 U 1.1 J 25 U 
25 U 25 U 25 U 0.79 J 25 U 25 U 0.63 J 25 U 
1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 
1.7 1.8 0.42 J 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 
1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 

1.7 J 1.8 J 0.42 J 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 
1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 
1.0 U 0.28 J o.55 J 0.31 J 0.41 J 0.24 J 0.22 J 1.0 U 
1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 
2.5 1.3 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 
2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 

GP-24 GP-25 GP-26 

7to 11 20to 24 3.5to 7.5 7.5 to 11.5 15.5to 19.5 23.5 to 27.5 20 to 24 27to 31 

2.3 J 25 U 25 U 25 U 25 U 25 U 25 U 25 U 
0.67 J 25 U 25 U 25 U 25 U 25 U 25 U 25 U 

1.0 U 1.0 U 1.0 U 0.60 J 0.60 J 0.57 J 1.0 U 1.0 U 
1.0 U 1.0 U 8.3 7.9 9.4 1.0 U 1.0 U 1.0 U 
1.0 U 1.0 U 0.49 J 1.0 U 0.28 J 1.0 U 1.0 U 1.0 U 
2.0 U 2.0 U 8.8 7.9 9.7 2.0 U 2.0 U 2.0 U 
1.0 U 1.0 U 1.0 U 0.58 J,8 0.59 J,B 0.60 J,8 1.0 U 1.0 U 

0.29 J 0.55 J 0.11 J 1.0 U 0.24 J 0.24 J 0.23 J 0.18 J 
1.0 U 1.0 U o.66 J o.56 I 1.0 U 1.0 U 1.0 U 1.0 U 
1.0 U 2.8 0.91 J 5.5 10 1.0 U 6.1 0.91 J 
2.0 U 0.31 J 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 
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GP-23 

20to 24 25.5to 29.5 32 to 36 

25 U 25 U 25 U 

25 U 25 U 25 U 
1.0 U 1.0 U 1.0 U 
1.0 U 1.0 U 1.0 U 
1.0 U 1.0 U 1.0 U 
2.0 U 2.0 U 2.0 U 
1.0 U 1.0 U 1.0 U 

0.24 J 0.19 J 0.18 J 
1.0 U 1.0 U 1.0 U 
1.9 1.8 1.0 U 

2.0 U 2.0 U 2.0 U 
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Tables 4 YAP Data.xis 

fiQru;_ 

Table4 
NBIA Operable Unit 1 Groundwater Delineation Study 

V AP Data Summary - VO Cs in Groundwater 

1. For VAP sampling locations, see Figure 2. 
2. Only constituents detected in one or more groundwater samples are listed in this table. 

See Appendix E for analytical reports and complete analytical results. 
3. All concentrations reported in units of micrograms per liter (µg/L). 
4. Data were collected for characterization only and have not been independently validated. 

s. Organic Data Qualifiers· 
U - Constituent not detected at indicated Reporting Limit (RL} 
J - Estimated concentration detected above minimum detection limit (MDL), but below RL. 
B - Constituent detected in method blank at a reportable concentration. 

6. For clarity, all detections are shown in bold-face type. 
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Constituent 

Metals 

Aluminum 

Antimony 

Arsenic 

Barium 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Nickel 

Potassium 

Selenium 

Sodium 

Thallium 

Vanadium 

Zinc 

See notes at end of table. 

Table S · GW Data· 071 110.lmb.xls 

Table 5 
NBIA Operable Unit 1 Groundwater Delineation Study 

Groundwater Monitoring Data Summary 

Groundwater 
Constituent Concentration (µg/L) 

Cleanup Goal (µg/L) 

MW-7S MW-6D MW-6S 
Boundary GSI (DUP) (DUP-2) 

Criterion Criterion 2008 2010 2010 2008 2008 2008 

.. .. 1,330 372 430 97 u 97 u 97 u 
6.0 (C) 260 (D) 10 u 10.0 U 10.0 U 1.8 u 10 u 10 u 
10 (A) 160 5.0 J 5.8 J 3.3 J 3.2 u 10.0 u 10.0 u 

2,000 (A) 1,300 87.3 J 69.5 J 71.7 J 69 J 28.7 J 27.4 J 

5.0 10 0.66 u 2.0 U 2.0 U 0.66 u 6.2 6.4 

. . .. 99,200 100,000 104,000 76,000 95,900 98,600 

11 (B) 12 (BJ 5.3 5.0 U 2.5 J 2.2 u 5.5 5.9 

.. .. 7.0 u 7.0 U 7.0 U 7.0 u 7.0 u 7.0 u 
1,400 (C) 32 4.5 u 25.0 U 25 .0 U 8.1 J 4.5 u 4.5 u 

.. .. 3,220 1,620 1,760 81 u 3,280 3,240 

4.0 140 1.9 u 3.0 U 3.0 U 1.9 u 1.9 u 1.9 u 
.. .. 26,600 26,900 27,700 16,900 21,600 22,100 

860 (C) 10,000 (D) 129 68.6 75.8 432 139 141 
- -

100 140 25 u 4.8 J 4.6 J 19.9 J 193 198 
-

.. .. 2,500 2,000 2,060 2,740 6,720 6,890 

SO (A) 5.4 (D) 4.1 u 5.0 U 5.0 U 4.1 u 4.1 u 4.1 u 
.. .. 30,900 29,800 30,200 4,450 21,400 21,800 

2.0 (A) 7.7 (D) 4.7 u 10.0 8.6 J 10 u 4.7 u 4.7 u 
- -

4.5 (C) 13 (D) 7.0 u 0.65 J 0.75 J 0.64 u 0.64 u 0.64 u 
2,400 600 20 u 7.4 J 6.5 J 20 u 45 44.9 

Page 1 oF13 

MW-8D MW-8S 

2008 2008 

97 u 97 u 
10 u 1.8 u 

17.4 5.9 l 
100 u 100 u 
0.66 u 0.66 u 

96,700 101,000 

2.2 u 5 u 
1.7 u 1.7 u 
4.5 u 4.5 u 

2,620 482 

1.9 u 1.9 u 
24,900 22,800 

111 271 
-

3.2 u 404 
~ 

2,340 2,810 

4.1 u 4.1 u 
32,500 16,000 

4.7 u 6 .9 J 
7.0 u 0.64 u 
5.8 J 5.6 J 

8/13/2010 



Constituent 

Cyanide 

Total 

Weak Acid Dissociable 

Volatile Organic Compounds 

1,1-Dichloroethene 

1,2-Dichlorobenzene 

1,2-Dichloroethene (total) 

2-Butanone 

Acetone 

Carbon Disulfide 

cis-1,2-Dichloroethene 

Methylcylohexane 

trans-1,2-Dichloroethene 

Trichloroethylene 

Vinyl chloride 

See notes at end of table. 
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Table 5 
NBIA Operable Unit 1 Groundwater Delineation Study 

Groundwater Monitoring Data Summary 

Groundwater 
Constituent Concentration (µg/L) 

Cleanup Goal (µg/L) 

MW-6D MW-6S MW-7S 
Boundary GSI (DUP) (DUP-21 
Criterion Criterion 2008 2010 2010 2008 2008 2008 

200 (A) -- 6.6 J 6.1 B 10.0 U 5.0 u 11 10.9 

-- 5.6 (E) 1.6 U 10.0 U 10.0 U 1.6 u 1.6 u 1.6 u 

-- -- 3.8 u 20 U 20 U 0.19 u 0.19 u 0.19 u 
-- -- 2.6 u 20 U 20 U 0.13 u 0.51 ' 0.5 ' -- 1,200 760 700 650 9.4 3.9 3.5 

-- -- 11 u 500 U 500 U 0.57 u 0.57 u 0.57 u 

-- -- 22 u 500 U 500 U 1.1 u 25 u 25 u 

-- -- 2.6 u 100 U 100 U 0.13 u 0.13 u 0.13 u 
70 670 710 670 620 8.2 3.9 3.5 

-- -- 2.6 u 20 U 20 U 0.13 u 0.55 J 0.54 I 
100 (A) -- 42 31 31 1.2 0.19 u 0.19 U 

5.0 210 25 26 25 10 0.17 u 0.17 u 
2.0 16 14 I 12 J 

12 ' 
0.22 ' 5.4 5.3 
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MW-8D MW-8S 

2008 2008 

5.0 u 5.0 u 

1.6 u 1.6 u 

3.2 u 0.48 u 

2.2 u 0.32 u 

620 6.5 

9.5 u 1.4 u 

18 u 2.8 u 

2.2 u 0.32 u 

540 6.5 

2.2 u 0.32 u 

73 0.48 u 

2.8 u 0.42 u 

120 87 
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Constituent 

Metals 

Aluminum 

Antimony 

Arsenic 

Barium 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Nickel 

Potassium 

Selenium 

Sodium 

Thallium 

Vanadium 

Zinc 

See notes at end of table. 
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Table 5 
NBIA Operable Unit 1 Groundwater Delineation Study 

Groundwater Monitoring Data Summary 

Groundwater 
Constituent Concentration (µg/L) Cleanup Goal (µg/L) 

MW-28 MW-26 MW-29 MW-30 MW-31 
Boundary GSI (DUP-1) 
Criterion Criterion 2008 2008 2008 2008 2008 2008 

-- -- 97 u 97 u 97 u 97 u 97 u 97 u 
6.0 (C) 260 (D) 1.8 u 1.8 u 10 u 1.8 u 10 u 10 u 
10 (A) 160 10.0 u 3.2 u 3.2 u 10.5 3.7 I 6.9 I 

2,000 (A) 1,300 27.9 J 83.9 I 81.6 J 34.7 I 100 u 100 u 
5.0 10 2.1 0.66 u 0.66 U 23 .2 2.9 9.3 

-- -- 91,800 93,900 91,600 108,000 83,900 103,000 

11 (B) 12 (B) 4.2 J 5 u 8.6 2.3 I 2.2 u 6.2 

-- -- 7 u 1.7 u 1.7 u 7 u 10.8 1.7 u 
1,400 (C) 32 4.5 u 4.5 u 4.5 u 4.5 u 25 u 25 u 

-- -- 103 Bl u Bl u 631 81 u Bl u 
4.0 140 1.9 u 1.9 u 1.9 u 1.9 u 1.9 u 1.9 u 

-- -- 20,900 22,200 21,700 23,200 19,700 25,500 

860 (C) 10,000 (D) 338 945 940 516 1,380 55.4 ,_ 
100 140 91.6 3.9 I 4.7 I 88.3 192 191 

-- -- 4,510 2,140 2,080 3,150 3,120 2,080 

SO (A) 5.4 (D) 4.1 u 4.1 u 4.1 u 4.1 u 4.1 u 4.1 u 
-- -- 18,200 11,400 11,200 15,400 7,650 13,300 

2.0 (A) 7.7 (D) 10 u 10 u 4.7 u 4.7 u 4.7 u 8.7 I 
4.5 (C) 13 (D) 0.64 u 0.64 u 0.64 u 0.64 u 0.64 u 7.0 u 

2,400 600 20 u 20 u 20 u 20 u 11.5 J 7.4 J 
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MW-321 MW-32S 

2008 2008 

97 u 97 u 
1.8 u 10 u 

12.8 10.0 u 
93.7 I 33.4 J 

3.8 27.1 -
96,600 112,000 

4.8 I 4.6 I 
7 u 7 u 

25 u 25 u 
1,100 Bl u 

1.9 u 1.9 u 
23,300 24,700 

245 160 ,_ ,_ 
177 348 

- -
4,050 4,580 

4.1 u 4.1 u 
31,800 20,700 

4.7 u 10 u 
0.64 u 7 u 

20 u 20 u 
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Constituent 

Cyanide 

Total 

Weak Acid Dissociable 

Volatile Organic Compounds 

1,1-Dichloroethene 

1,2-Dichlorobenzene 

1,2-Dichloroethene (total) 

2-Butanone 

Acetone 

Carbon Disulfide 

cis-1,2-Dichloroethene 

Methylcylohexane 

trans-1,2-Dichloroethene 

Trichloroethylene 

Vinyl chloride 

See notes at end of table. 
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Table 5 
NBIA Operable Unit 1 Groundwater Delineation Study 

Groundwater Monitoring Data Summary 

Groundwater 
Constituent Concentration (µg/ L) 

Cleanup Goal (µg/L) 

MW-28 MW-26 MW-29 MW-30 
Boundary GSI (DUP-1) 

Criterion Criterion 2008 2008 2008 2008 2008 

200 (A) -- 5.0 u 5.0 u 5.0 u 5.0 u 5.7 J 
-- 5.6 (E) 1.6 u 1.6 u 1.6 u 1.6 u 1.6 u 

-- -- 2.3 J 0.95 u 0.95 u 1.5 u 2.7 u 
-- -- 1.0 u 0.65 u 0.65 u 1.0 u 1.9 u 
-- 1,200 220 94 99 250 160 

-- -- 4.6 u 2.8 U 2.8 U 4.6 u 8.1 u 
-- -- 8.8 u 5.5 u 5.5 u 8.8 u 16 u 
-- -- 1 u 0.65 UJ 0.65 UJ 1 u 1.9 u 

70 670 170 80 85 240 110 

-- -- 1 u 0.65 u 0.65 u 1 u 1.9 u 
100 (A) -- 46 14 14 6.8 J 55 - - ,_ 
5.0 210 260 170 170 12 u 490 

2.0 16 2.1 J 1.1 u 1.1 u 61 3.1 u 
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MW-31 MW-321 MW-32S 

2008 2008 2008 

5.0 u 9.3 J 5.0 u 
1.6 u 1.6 U 1.6 u 

2.7 u 3.2 u 1.3 u 
1.9 u 2.2 u 0.87 u 
99 430 200 

8.1 u 9.5 u 3.8 u 
16 u 18 u 7.3 u 
1.9 u 2.2 u 0.87 u 
66 410 180 

1.9 u 2.2 u 0.87 u 
34 18 19 

-
390 87 160 

3.1 u 38 1.5 u 

8/13/2010 



Constituent 

Metals 

Aluminum 

Antimony 

Arsenic 

Barium 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Nickel 

Potassium 

Selenium 

Sodium 

Thallium 

Vanadium 

Zinc 

See notes at end of table. 
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Table 5 
NBIA Operable Unit 1 Groundwater Delineation Study 

Groundwater Monitoring Data Summary 

Groundwater 
Constituent Concentration (µg/L) 

Cleanup Goal (µg/L) 

MW-331 MW-33S MW-36 
Boundary GSI (DUP-3) 

Criterion Criterion 2008 2010 2008 2008 2008 

-- -- 207 200 U 97 u 97 u 97 u 

6.0 (C) 260 (D) 1.8 u 10.0 U 10 u 10 u 10 u 

10 (A) 160 10.0 u 9.4 J 3.2 u 11.9 12.3 

2,000 (A} 1,300 134 127 100 u 116 124 

5.0 10 0.66 u 2.0 U 0.66 u 0.66 u 0.66 u 

-- -- 102,000 102,000 105,000 94,500 99,700 

11 (B) 12 (B) 2.2 u 5.0 U 5.4 2.2 u 2.2 u 

-- -- 1.7 u 7.0 U 1.7 u 1.7 u 1.7 u 

1,400 (C) 32 4.5 u 25.0 U 11.3 J 4.5 u 4.5 u 

-- -- 442 934 81 u 2,500 2,800 

4.0 140 1.9 u 3.0 U 2.0 J 1.9 u 1.9 u 

-- -- 27,600 28,500 17,900 23,800 25,000 

860 (C) 10,000 (D) 124 88.6 42.5 189 200 

100 140 8.4 J 25.0 U 23.4 I 3.2 u 3.2 u 

-- -- 2,850 2,480 4,790 3,580 3,830 

SO (A) 5.4 (D} 4.1 u 5.0 U 8.6 4.1 u 4.1 u 

-- -- 23,500 25,500 1,750 29,600 32,100 

2.0 (A) 7.7 (D) 4.7 u 10.0 U 4.7 u 4.7 u 5.1 J 
4.5 (C) 13 (D) 0.64 u 7.0 U 0.64 u 0.64 u 7.0 u 

2,400 600 20 u 20.0 U 20 u 5.0 u 7.3 I 
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MW-37 MW-38 

2008 2008 

97 u 97 u 

10 u 10 u 

150 8.7 I 
82 J 96.3 I 

0.66 u 0.66 u 
114,000 108,000 

2.2 u 2.2 u 
1.7 u 1.7 u 

22.7 J 4.5 u 
15,700 1,110 

1.9 u 1.9 u 

32,600 30,800 

317 157 

3.2 u 3.2 u 

498 I 908 I 
4.1 u 4.1 u 

5,660 4,150 

10 u 10 u 

0.64 u 0.64 u 

26.6 20 u 
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Constituent 

Cyanide 

Total 

Weak Acid Dissociable 

Volatile Organic Compounds 

1,1-Dichloroethene 

1,2-Dichlorobenzene 

1,2-Dichloroethene (total) 

2-Butanone 

Acetone 

Carbon Disulfide 

cis-1,2-Dichloroethene 

Methylcylohexane 

trans-1,2-Dichloroethene 

Trichloroethylene 

Vinyl chloride 

See notes at end of table. 
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Table 5 
NBIA Operable Unit 1 Groundwater Delineation Study 

Groundwater Monitoring Data Summary 

Groundwater 
Constituent Concentration (µg/L) 

Cleanup Goal (µg/L) 

MW-331 MW-33S MW-36 
Boundary GSI (DUP-3) 

Criterion Criterion 2008 2010 2008 2008 2008 

200 (A) -- 5.0 u 10.0 U 5.0 u 15.8 13.6 

-- 5.6 (E) 1.6 u 10.0 U 1.6 u 1.6 u 1.6 u 

-- -- 2.4 u 10 U 0.19 u 1.5 u 1.9 u 
-- -- 1.6 u 10 U 0.13 u 1.0 u 1.3 u 
-- 1,200 360 350 1.4 I 360 390 

-- -- 7.1 u 250 U 0.57 U 4.6 u 5.7 u 
-- -- 14 u 250 U 1.1 u 8.8 u 11 u 
-- -- 1.6 u 50 U 0.13 u 1 u 1.3 u 

70 670 320 310 1.2 320 350 

-- -- 1.6 u 10 U 0.13 u 1.0 u 1.3 u 
100 (A) -- 40 36 0.23 I 38 42 

5.0 210 18 23 0.96 I 1.4 u 1.7 u 
2.0 16 21 24 0.22 U 86 93 
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MW-37 MW-38 

2008 2008 

5.0 u 5.0 U 

1.6 u 1.6 U 

0.19 u 0.19 u 
0.1 3 u 0.13 u 
0.34 u 0.34 u 
0.57 u 0.57 u 

1.1 u 1.1 u 
0.13 U) 0.13 U) 

0.17 u 0.17 u 
0.13 u 0.13 u 
0.19 u 0.19 u 
0.17 u 0.17 u 
0.22 u 0.22 u 
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Constituent 

Metals 

Aluminum 

Antimony 

Arsenic 

Barium 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Nickel 

Potassium 

Selenium 

Sodium 

Thallium 

Vanadium 

Zinc 

See notes at end of table. 
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Table 5 
NBIA Operable Unit 1 Groundwater Delineation Study 

Groundwater Monitoring Data Summary 

Groundwater 
Constituent Concentration (µg/L) Cleanup Goal (µg/L) 

MW-39 
Boundary GSI 

MW-40 MW-41 MW-42 

Criterion Criterion 2008 2010 2008 2010 2010 2008 2010 

-- -- 200 U 200 U 414 794 3,420 542 143 J 

6.0 (C) 260 (D) 10 U 3.1 J 1.8 u 10.0 U 10.0 U 10 u 3.7 J 

10 (A) 160 4.9 J 10.2 7.2 J 13.8 6.2 J 9.1 J 83.0 

2,000 (A) 1,300 85.6 J 81.5 J 154 149 179 105 109 

5.0 10 0.66 u 2.0 U 0.66 u 2.0 U 2.0 U 0.66 u 2.0 U 

-- -- 101,000 96,200 106,000 112,000 116,000 95,700 92,700 

11 (B) 12 (B) 2.2 U 5.0 U 5 u 2.6 J 10.1 5 U 5.0 U 

-- -- 1.7 u 7.0 U 2.4 J 7.0 U 3.0 J 1.7 u 7.0 U 

1,400 (C) 32 4.5 u 25.0 U 4.5 u 25.0 U 16.4 J 4.5 u 25.0 U 

-- -- 713 1,310 2,170 1,780 7,250 1,980 3,510 

4.0 140 1.9 u 3.0 U 1.9 u 3.0 U 2.6 J 1.9 u 3.0 U 

-- -- 24,100 23,600 29,100 30,800 33,100 24,200 22,900 

860 (C) 10,000 (D) 488 567 249 143 310 165 107 

100 140 3.2 u 25.0 U 126 14.5 J 19.2 J 11.5 J 5.5 J 

-- -- 1,940 1,630 1,820 1,420 3,870 1,810 1,100 

SO (A) 5.4 (D) 4.1 u 5.0 U 4.1 u 5.0 U 5.0 U 4.1 u 5.0 U 

-- -- 12,400 10,400 29,200 28,600 25,100 14,400 12,200 

2.0 (A) 7.7 (D) 4.7 u 10.0 U 10 u 5.3 J 10.0 U 4.7 u 5.6 B 

4.5 (C) 13 (D) 0.64 u 7.0 U 0.77 I 1.7 J 8.4 1.2 I 7.0 U 

2,400 600 20 U 7.2 J 20 u 9.7 J 32.2 20 u 20.0 U 
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MW-43 

2008 2010 

200 u 200 U 

10 u 10.0 U 

10.0 u 10.0 U 

100 u 62.2 J 

0.66 u 2.0 U 

96,500 86,000 

2.2 u 5.0 U 

1.7 u 7.0 U 

4.5 u 25.0 U 

111 189 

1.9 u 3.0 U 

24,300 23,500 

280 222 

14.9 J 10.2 J 

2,040 1,580 

4.1 u 5.0 U 

9,890 4,070 

10 u 10.0 U 

0.64 u 7.0 U 

20 u 20.0 U 

8/13/2010 



Constituent 

Cyanide 

Total 

Weak Acid Dissociable 

Volatile Organic Compounds 

1,1-Dichloroethene 

1,2-Dichlorobenzene 

1,2-Dichloroethene (total) 

2-Butanone 

Acetone 

Carbon Disulfide 

cis-1,2-Dichloroethene 

Methylcylohexane 

trans-1,2-Dichloroethene 

Trichloroethylene 

Vinyl chloride 

See notes at end of table. 
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Groundwater 
Cleanup Goal (µg/L) 

Boundary GSI 
Criterion Criterion 

200 (A) .. 

Table 5 
NBlA Operable Unit 1_ Groundwater Delineation Study 

Groundwater Monitoring Data Summary 

Constituent Concentration (µg/L) 

MW-39 MW-40 MW-41 

2008 2010 2008 2010 2010 2008 

5.0 u 7.2 J 5.0 u 5.4 B 10.0 U 5.0 

.. 5.6 (E) 1.6 U 10.0 U 1.6 u 10.0 U 10.0 U 1.6 

-- .. 0.19 u 1.0 U 0.19 u 1.0 U 1.0 U 0.19 

.. .. 0.13 u 1.0 U 0.13 u 1.0 U 1.0 U 0.13 

-- 1,200 12 7.8 0.34 u 2.0 U 2.0 U 0.34 

-- -- 0.57 u 25 U 0.57 u 25 U 25 U 0.57 

-- ·- 1.1 u 25 U 1.1 u 25 U 2.7 J 1.1 

.. .. 0.13 UJ 5.0 U 0.13 UJ 5.0 U 5.0 U 0.13 

70 670 11 7.4 0.17 u 1.0 U 1.0 U 0.17 

-- -- 0.13 u 1.0 U 0.13 u 1.0 U 1.0 U 0.13 

100 (A) .. 0.69 I 0.4 J 0.19 u 1.0 U 1.0 U 0.19 

5.0 210 0.17 U 1.0 U 0.17 u 1.0 U 1.0 U 0.17 

2.0 16 1.6 1.2 0.26 J 0.50 J 2.1 0.22 
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MW-42 MW-43 

2010 2008 2010 

u 5.4 J 5.0 u 10.0 U 

u 10.0 U 1.6 u 10.0 U 

u 1.0 U 1.3 u 1.7 U 

u 1.0 U 0.87 u 1.7 U 

u 2.0 U zoo 69 

u 25 U 3.8 u 42 U 

u 25 U 7.3 u 42 U 

UJ 5.0 U 0.87 u 8.4 U 

u 1.0 U 170 58 

u 1.0 U 0.87 u 1.7 U 

u 1.0 U 34 11 

u 1.0 U 110 62 

u 0.50 J 1.5 u 1.7 U 
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Constituent 

Metals 

Aluminum 

Antimony 

Arsenic 

Barium 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Nickel 

Potassium 

Selenium 

Sodium 

Thallium 

Vanadium 

Zinc 

See notes at end of table. 
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Table 5 
NBIA Operable Unit 1 Groundwater Delineation Study 

Groundwater Monitoring Data Summary 

Groundwater 
Constituent Concentration (µg/L) Cleanup Goal (µg/ L) 

Boundary GSI 
MW-44S MW-44D 

Criterion Criterion 2008 2010 2008 2010 2008 

-- -- 97 u 200 U 224 200 U 228 

6.0 (C) 260 (D) 10 u 10.0 U 1.8 u 10.0 U 1.8 

10 (A) 160 3.2 u 10.0 U 4.8 J 5.1 J 4.1 

2,000 (A) 1,300 100 u 73.4 J 68.5 J 66.7 J 79.2 

5.0 10 0.66 u 2.0 U 0.66 u 2.0 U 0.66 

-- -- 107,000 107,000 99,200 105,000 101,000 

11 (B) 12 (B) 2.2 u 6.3 2.2 u 7.5 5.2 

-- -- 1.7 u 7.0 U 1.7 u 7.0 U 1.7 

1,400 (C) 32 4.5 u 25.0 U 4.5 u 25 .0 U 9.9 

-- -- 81 u 127 1,180 2,280 731 

4.0 140 1.9 u 3.0 U 1.9 u 3.0 U 1.9 

-- -- 25,200 26,600 24,800 26,200 28,400 

860 (C) 10,000 (D) 51.1 31.8 100 65.0 144 

100 140 11.8 J 8.3 J 11.8 J 25.0 U 16.8 

-- -- 1,490 1,510 2,050 2,040 1,620 

50 (A) 5.4 (D) 4.1 u 5.0 U 4.1 u 5.0 U 4.1 

-- -- 14,900 17,100 30,700 31,600 23,900 

2.0 (A) 7.7 (D) 4.7 u 10.0 U 10 u 10.0 U 10 

4.5 (C) 13 (D) 0.64 u 7.0 U 0.64 u 7.0 U 7.0 

2,400 600 20 u 20.0 U 20 u 20.0 U 20 

Page 9 of 13 

MW-45S 
fDUP) 

2010 2010 

200 U 200 U 

u 10.0 U 10.0 U 

J 4.7 J 10.0 U 

J 69.8 J 69.6 J 

u 2.0 U 2.0 U 

98,300 98,000 

5.0 U 5.0 U 

u 7.0 U 7.0 U 

J 25.0 U 25.0 U 

751 667 

u 3.0 U 3.0 U 

27,900 27,900 

122 121 

J 10 J 10.9 J 

1,390 1,390 

u 5.0 U 5.0 U 

15,600 15,700 

u 10.0 U 10.0 U 

u 7.0 U 7.0 U 

u 20.0 U 5.8 J 
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Constituent 

Cyanide 

Total 

Weak Acid Dissociable 

Volatile Organic Compounds 

1,1-Dichloroethene 

1,2-Dichlorobenzene 

1,2-Dichloroethene (total) 

2-Butanone 

Acetone 

Carbon Disulfide 

cis-1,2-Dichloroethene 

Methylcylohexane 

trans-1,2-Dichloroethene 

Trichloroethylene 

Vinyl chloride 

See notes at end of table. 
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Table 5 
NBlA Operable Unit 1 Groundwater Delineation Study 

Groundwater Monitoring Data Summary 

Groundwater 
Constituent Concentration (µg/L) 

Cleanup Goal (µg/L) 

MW-44S MW-44D 
Boundary GSI 

Criterion Criterion 2008 2010 2008 2010 2008 

200 (A) -- 5.0 u 10.0 U 9.6 J 10.0 U 12.2 

-- 5.6 (E) 1.6 u 10.0 U 1.6 U 10.0 U 1.6 

-- -- 0.95 u 8.0 U 2.7 u 17 U 1.5 

-- -- 0.65 u 8.0 U 1.9 u 17 U 1.0 

-- 1,200 150 280 540 520 330 

-- -- 2.8 u 200 U 8.1 u 420 U 4.6 

-- -- 5.5 u 24 J 16 u 420 U 8.8 

-- -- 0.65 u 40 U 1.9 u 83 U 1 

70 670 140 260 520 490 310 

-- -- 0.65 u 8.0 U 1.9 u 17 U 1.0 

100 (A) -- 9.9 17 26 27 27 

5.0 210 54 77 2.4 u 17 U 34 

2.0 16 17 23 12 J 12.0 I 1.8 
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MW-45S 
(DUP) 

2010 2010 

10.0 U 10.0 U 

u 10.0 U 10.0 U 

u 9.1 U 9.1 U 

u 9.1 U 9.1 U 

330 350 

u 230 U 230 U 

u 19 J 230 U 

u 45 U 45 U 

300 310 

u 9.1 U 9.1 U 

29 32 

29 31 

I 3.5 I 3.4 I 
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Constituent 

Metals 

Aluminum 

Antimony 

Arsenic 

Barium 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Nickel 

Potassium 

Selenium 

Sodium 

Thallium 

Vanadium 

Zinc 

See notes at end of table. 
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Table 5 
NBIA Operable Unit 1 Groundwater Delineation Study 

Groundwater Monitoring Data Summary 

Groundwater 
Constituent Concentration (µg/L) Cleanup Goal (µg/L) 

Boundary GSI 
MW-45D MW-46 MW-47 

Criterion Criterion 2008 2010 2010 2010 

-· -· 698 244 693 357 

6.0 (C) 260 (D) 1.8 u 10.0 U 10.0 U 10.0 U 

10 (A) 160 7.3 J 9.0 J 10.0 U 6.2 J 

2,000 (A) 1,300 102 96.8 J 162 135 

5.0 10 0.66 u 2.0 U 2.0 U 2.0 U 

.. -· 101,000 101,000 96,700 105,000 

11 (B) 12 (B) 3.2 J 5.0 U 5.0 U 5.0 U 

. . -· 1.7 u 7.0 U 7.0 U 7.0 U 

1,400 (C) 32 19 J 5.6 J 25.0 U 25.0 U 

-- .. 2,010 1,670 1,270 1,930 

4.0 140 1.9 u 3.0 U 3.0 U 3.0 U 

-- .. 26,300 26,800 24,500 28,900 

860 (C) 10,000 (D) 130 109 338 153 

100 140 6.9 J 6.1 J 3.8 J 21.4 J 
.. -- 2,030 2,010 3,680 2,400 

50 (A) 5.4 (D) 4.1 u 5.0 U 5.0 U 5.0 U 

·- -- 34,900 34,700 16,600 29,900 

2.0 (A) 7.7 (D) 10 u 7.7 J 10.0 U 10.0 U 

4.5 (C) 13 (D) 7.0 u 7.0 U 7.0 U 0.70 J 

2,400 600 20 u 20.0 U 9.4 J 6.1 J 
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MW-48 MW-49 

2010 2010 

200 U 1080 

2.1 J 2.3 J 

11.2 5.3 J 

73.5 J 163 

2.0 U 2.0 U 

85,900 98,700 

5.0 U 4.2 J 

7.0 U 7.0 U 

25.0 U 5.0 J 

1,140 1,810 

3.0 U 3.0 U 

20,300 27,100 

352 160 

25 .0 U 3.5 J 

2,040 3,600 

5.0 U 5.0 U 

21,500 31,600 

10.0 U 7.4 B 

7.0 U 3.5 J 

20.0 U 15.0 J 
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Constituent 

Cyanide 

Total 

Weak Acid Dissociable 

Volatile Organic Compounds 

1,1-Dichloroethene 

1,2-Dichlorobenzene 

1,2-Dichloroethene (total) 

2-Butanone 

Acetone 

Carbon Disul fide 

cis-1,2-Dichloroethene 

Methylcylohexane 

trans-1,2-Dichloroethene 

Trichloroethylene 

Vinyl chloride 

See notes at end of table. 

Table 5 - GW Data - 071110.lmb.xls 

Table 5 
NBIA Operable Unit 1 Groundwater Delineation Study 

Groundwater Monitoring Data Summary 

Groundwater 
Constituent Concentration (µg/L) 

Cleanup Goal (µg/L) 

MW-45D MW-46 MW-47 
Boundary GSI 

Criterion Criterion 2008 2010 2010 2010 

200 (A) -- 5.0 u 10.0 U 10.0 U 10.0 U 

-- 5.6 (E) 1.6 u 10.0 U 10.0 U 10.0 U 

-- -- 3.2 u 17 U 1.0 U 1.0 U 

-- -- 2.2 u 17 U 1.0 U 1.0 U 

-- 1,200 780 640 2.0 U 2.0 U 

-- -- 9.5 u 420 U 25 U 25 U 

-- -- 18 u 420 U 25 U 25 U 

-- -- 2.2 u 83 5.0 U 5.0 U 

70 670 650 530 1.0 U 1.0 U 

-- -- 2.2 u 17 U 1.0 U 1.0 U 

100 (A) -- 130 100 1.0 U 1.0 U 

5.0 210 10 J 7.4 J 1.0 U 1.0 U 

2.0 16 17 17.0 1.0 U 4.0 

Page 12 of 13 

MW-48 MW-49 

2010 2010 

7.2 J 10.0 U 

10.0 U 10.0 U 

1.0 U 1.0 U 

1.0 U 1.0 U 

3.5 2.0 U 

25 U 25 U 

25 U 1.8 I 
5.0 U 5.0 U 

3.5 1.0 U 

1.0 U 1.0 U 

1.0 U 1.0 U 

1.0 U 1.0 U 

4.7 6.6 

8/13/2010 



Notes: 

Table 5 
NBIA Operable Unit 1 Groundwater Delineation Study 

Groundwater Monitoring Data Summary 

1. For ground water well locations, see Figure 2. 

2. Only constituents detected in one or more groundwater samples are listed in this table. See Appendix E for analytical reports and complete 
analytical results. 

3. All concentrations reported in units of micrograms per liter (µg/L). 

4. Validation was conducted for all data. See Appendix F for data validation report. 

5. Unless otherwise indicated, Groundwater Cleanup Goals are from the following: 

Boundary Criteria -1998 Record of Decision {ROD) 

GS/ Criteria - September 16, 2008 MDEQ Memorandum, "Venting Groundwater Mixing Zone Review - Revised." 

6. Notes on Groundwater Cleanup Goals: 
(A) - Indicates state of Michigan residential health-based drinking water standard established pursuant to Section 5 of 1976 PA 399, 
MCL 325.1005 used as a surrogate Boundary Criterion for those constituents for which a GS/ criterion applies but no Boundary Criterion 
was defined in the ROD. 
(BJ - Groundwater Cleanup Goals based on hexavalent chromium concentrations. 

(CJ - Indicates health-based drinking water value provided in MDEQ RRD Operational Memorandum No. 1, used as a surrogate Boundary Criterion for 
those constituents for which a GS/ criterion applies but no Boundary Criterion was defined in the ROD. 
(DJ - Indicates site-specific GS/ Criterion calculated based on MDEQ Water Bureau procedures but not listed in September 16, 2008 MDEQ Memorandum. 

(EJ - Weak acid dissociable cyanide is used as a conservative indicator of free cyanide upon which the GS/ Criterion is based. 

-- - Indicates no applicable Groundwater Cleanup Goal. 

7. Notes on Groundwater Data: 

For clarity, all detections are shown in bold-face type. 
Concentrations above Boundary Criteria (or surrogates) are shown in blue type. 
Concentrations above GS! Criteria are shown with yellow shading. 

8. Data Qualifiers: 
U - Constituent not detected at indicated Reporting Limit {RLJ 
J - Estimated concentration detected above minimum detection limit (MDL}, but below RL. 

Table 5 - GW Data - 071110.lmb.xls Page 13 of 13 8/13/2010 
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m D'BRIEN6GERE BORING LOG WELL NO. GP-21/MW-48 

PROJECT: 
CLIENT: 
INSPECTOR: 

NBIA GW Deliniation Study 
NBIA OU1 PRP Group 
MBR / KBS 

DRILLING CONTRACTOR: Stearns Drilling Co. 
DRILLER: Tom Ulrich 

SHEET 1 OF2 

JOB NO. 

GROUND ELEV. 

12716 / 41845 #4 

905.07 

PURPOSE: 
DRILLING METHOD: Direct Push, HSA 

G=~obe 

SAMPLE CORE CASING DATUM 
l~TY_P_E--+---=--s '-'-s = --1--=--=-__ -'--'_ -=-i--=-'--'-_=-__ -'-=J-=D~A=T=E-=s=T~A=RT=E=D~-= 5/7/2010 

DRILL RIG TYPE: 

2 

4 

6 

8 -

10 

12 

14 

16 

18 

55-
1 

55-
2 

55-
3 

55-
4 

5.0'/ 
3.0' 

1---

5.0'/ 
4.0' 

,___ 

5.0'/ 
4 .5' 

5.0'/ 
4.0' 

I DIA. 2.0" 2.0" 

MATERIAL DESCRIPTION 

dark brown , moist, sandy SILT, little roots 

903.7 
nn• • medium brown, moist, silty SAND, little clay, little 

naysilt 
ark grayish brown, moist, sandy CLAY, trace 
ravel 

900.6 

895.6 

886.1 

medium light brown, moist, C-F gravely SAND, 
little day and silt 

medium light gray, wet, fine SAND 

medium light gray, wet , C-F SAND and GRAVEL, 
sub-rounded to sub-angular 

medium light gray, wet, sandy GRAVEL, some 
coarse gravel, sub-rounded to sub-angular, sand 
and gravel to 15' 

medium light gray, wet, sandy GRAVEL, 
sub-rounded to sub-angular 

medium light gray, wet, SAND and GRAVEL 

DATE FINISHED 

0 

0 

0 

0 

0 

0 

0 

gravel, non-plastic CL 

5/7/2010 

u REMARKS 
=i .,~ 

:• ;• .. ;• .. • 
:• ... 

~ ... ... .. ~ .. .. 
k' ~· 
i:• :• .. .. 
k' • .. 
... .. .. .. . 

·. ·. 

grayish brown, wet, silty, sandy CLAY, little small ~ 

20 -'--L---L-----'---'------------------ ---_u.=""-----'----'---'----'-----------l 

~ 
~ 
t:: 1--:,,-,---...,...,-,c:----,-,---=-:--=-,..,..,-=---,--,---=--,..,..,-...,...,-,c:----,-,--~~~~~~--,--,--~-~---------------l 
~ Notes: VAP sample from 3' to 7'; VAP sample from 7' to 11 '; VAP sample from 15' to 19'; VAP sample from 21 ' to 25' 
a: 

(Continued Next Page) 



OBRIEN 6 QERE BORING LOG WELL NO. GP-21/MW-48 

PROJECT: NBIA GW Deliniation Study SHEET2OF 2 

CLIENT: NBIA OU1 PAP Group 
INSPECTOR: MBR / KBS JOB NO. 12716 / 41845 #4 

! 
MATERIAL DESCRIPTION r ., 

.2i .... a. 
Q. E E w,, ::, 

REMARKS 

grayish brown, wet, silty, sandy CLAY, little small 
gravel, non-plastic (continued) 

grayish brown, wet , sandy SILT 

22 grayish brown, wet , sandy, silty CLAY 

SS- 882.7 grayish brown, wet, fine silty SAND 22.4 

5 
5.0'/ 

grayish brown, wet , C-F SAND, some gravel 5.0' 

24 
grayish brown, wet , C-F SAND and GRAVEL, 
sub-rounded to sub-angular 

880.1 grayish brown, wet , C-F SAND, some gravel, little 25.0 

clay 

26 
grayish brown, moist, silty CLAY, little gravel, 
trace coarse gravel, peces of shale at 27' , piece 
of granite at 29.6' 

SS- 5.0'/ 
6 

28 
4.5' 

30 -+--'---i 875.1 30.0 

End of Borehole at 30.0'. 

32 

34 

.... 
0 
(!) 

ui 36 ::, 
0 .... 
(/) 

.... 
z 
a 
(!) 
CD 
0 38 
i,j 
1ii 
a. 
E ., .... 
"' 1ii 
0 
(!) 40 
0 _, 
(!) 
z 
a: 
0 
CD 
(!) 
CD 42 0 
~ w 
z 
i,j 
E 
"' z 

" & 44 ., 
a: 
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iii OBRIEN 6 GERE BORING LOG 

PROJECT: NBIA GW Deliniation Study 
CLIENT: NBIA OU1 PRP Group 
INSPECTOR: MBR / KBS 

DRILLING CONTRACTOR: Stearns Drilling Co. 
DRILLER: Tom Ulrich 
PURPOSE: SAMPLE CORE 

DRILLING METHOD: Direct Push, HSA I TYPE ss ---
DRILL RIG TYPE: G= obe I DIA. 2.0" 2.0" 

~ C: 
I- . ., g~ MATERIAL DESCRIPTION r -! .8 ~.2 ~~ I-

CL E E f ~ a, 0 

~= C: (.) 

'-~ 4 ;;.Z ~~ 

dark brown, moist, silty SAND 

907.9 -
medium brown to orangish brown, moist, M-F 
SAND, trace gravel and coarse sand 

2 -
ss-

1 
5.0'/ 
3.0' 

-

4 - 904.9 
grayish brown, moist, C-F SAND, little to trace 

903.9 
gravel 

medium brown, moist, M-F SAND, little to trace 

6 - 902.9 
silt and clay, trace gravel 

grayish brown, moist, C-F SAND, trace to little 
gravel, wet at 7' 

-
SS- 5.0'/ 

2 
8 -

3.3' 

same as above, some gravel, little coarse gravel, 
sub-rounded to sub-angular 

-

10 I-

grayish brown, wet, SAND and GRAVEL, 
sub-rounded to sub-angular 

-

12 _ grayish brown, wet, C-F SAND, little gravel, 
sub-rounded 

SS- 5.0'/ 3 3.0' 
-

14 _ 

grayish brown, wet, coarse SAND and GRAVEL, 
I- sub-rounded to sub-angular 

grayish brown, wet C-F SAND 
16 

grayish brown, wet, C-F SAND and GRAVEL, 
sub-rounded to sub-angular 

SS- 5.0'/ 89 1.3 orangish brown to orange, wet, SAND and 
4 

18 4.5' GRAVEL, sub-round to sub-angular 
grades to grayish brown, wet, C-F SAND, little to 

890.3 , some gravel / 

medium light gray, moist, sandy CLAY, little to 
trace gravel 

20 888.9 

Notes: VAP sample from 7' to 11 '; VAP sample from 13' to 17'; VAP sample from 21 ' to 25' 

(Continued Next Page) 

WELL NO. GP-22/MW-46 

SHEET 1 OF2 

JOB NO. 12716 / 41845 #4 
GROUND ELEV. 908.86 

DATUM 
CASING 

DATE STARTED 5/6/2010 ---
--- DATE FINISHED 5/6/2010 

O> 
C: 

~E 
(.) 

"':& E" ~ 8: (.) REMARKS :c :, O> :c 
Q, UE ;;;le 'C -

~ I~ ,~ 8' ~ ~ ~ -~ ~ ~ 

-~l:l· 0 .. , .. 
'•. ·.· SM I->. -:·::. :-: . 

1.0 :• ... 

\\} '"' .. .. • • . '"' 

N/f: 
.. ;, 0 . • 

SP .. , .. , 

N/f: 
. 

'"' .. , .. • . '"' 
4.0 

~!!} 
.. .. - • "'. 0 . 

SP 
.. .. • I-> • 

5.0 
. 

- .. .. • I-> • 

'ij!} 
. 

SP .. .. • • 6.0 . 
'"' 0 :• ;, .. ;, SP • 

~i:I 
• .. .. • • . 

'"' :, .. 
0 "'. .. .. 

If} • I-> • 
SP 

. :, .. 
"'. .. ;• ~ • 

~f~ 
0 . .. , ;, 

SPG . .. , ;, . 

~Iii 
.. , ;, . 

0 .. , ... . '"' .. ... 
SP "'. '"' .. .. 

i.~t] 
• • • '"' 

0 :• :• 
SPG 

.. .. . • "'. ., .... .. .. ... 
/~:4:: SP • . '"' .. .. • • 
fQ- •• • •• 0 . '"' 

~1~ 
SPG 

.. , ;, . .. .. . • • 
17.6 SPG '"' 

:/~.\-:: 
·-::-·.-:::.-

SP 0 
18.6 

I CL 

20.0 
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8. 
a, 
([ 

OBRIEN 6 GERE 

PROJECT: 
CLIENT: 
INSPECTOR: 

NBIA GW Deliniation Study 
NBIA OU1 PAP Group 
MBR / KBS 

22 

24 

26 

28 

30 

32 

34 

36 

38 

40 

42 

44 

2 
E 
:, 

SS-
5 

SS-
6 

5.0'1 
4.5' 

5.0'/ 
3.5' 

883.9 

878.9 

BORING LOG 

MATERIAL DESCRIPTION 

grayish brown, moist to wet , M-F SAND, trace 
gravel 

grayish brown, wet, M-F SAND, little coarse 
gravel , less gravel with depth, little coarse sand 
with depth 

grayish brown, wet, silty CLAY, little sand 

grayish brown, wet, sandy SILT, little clay, trace 
fine gravel 

End of Borehole at 30.0'. 

25.0 

30.0 

WELL NO. GP-22/MW-46 

SHEET2OF2 

JOB NO. 12716 / 41845 #4 

REMARKS 
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Ei OBRIEN 6 GERE BORING LOG WELL NO. GP-23/MW-41 

PROJECT: NBIA GW Deliniation Study SHEET 1 OF 2 

CLIENT: NBIAOU1 PRP Group 
INSPECTOR: MBR / KBS JOB NO. 12716 / 41845 #4 

DRILLING CONTRACTOR: Stearns Drilling Co. GROUND ELEV. 908.46 

DRILLER: Tom Ulrich DATUM 
PURPOSE: SAMPLE CORE CASING 

DRILLING METHOD: Direct Push, HSA I TYPE ss DATE STARTED 5/5/2010 --- ---
DRILL RIG TYPE: Goni.-obe I DIA. 2.0" 2.0" --- DATE FINISHED 5/5/2010 

8. !~ 
O> 
C: 

>- ·t;E ... •m MATERIAL DESCRIPTION REMARKS J: ., .8 ~~ ~., 0 v,2 E., ~ 8: 0 ... a. -> :c :,C> :c 
Q. -~ E i~ ., 0 ,h· OE ;;;f;i ,,- - Q. 

C: 0 ~~ a;~ ~= ~ ;;;Z ~s ~~ ~fr. 

dark brown, moist, sandy SILT, trace gravel, 2-7" ---rt· SM 0 . •• 
907.9 ..._ more medium brown color 0.6 ·:. :. ··: .• .. ,,, 

lill 
• . 

- medium brown, moist, M-F SAND, trace coarse .• • . 
sand and trace gravel .. , ;• . 

2 - SP •, • 0 "'. ss-
. 

1 
5.0'/ ... .. 
3.0' 

-
. 14 

904.9 3.6 
.. , .. . 14 

4 - medium brown, moist, sandy CLAY, trace gravel, ~ CL • :• 904.4 4.1 i.' 
medium plastic, medium still / :\~:~( 0 .. 
light brown, moist, C-F SAND, trace gravel SP i.' ;• 

903.5 5.0 

Im 
SP 

. •• medium brown, moist, M-F SAND, little day, trace i.' 14 

gravel SP • :• 6 - 902.5 medium brown, moist, dayey SAND, trace gravel ~ 
i.' 

902.2__· SP 0 . .. 
light brown, moist, M-F SAND, trace gravel 

lit 
~ 

i.' "'. .. ... 
- brown, moist, sandy SILT, little gravel 

SP .· 14 

$$- 5.0'/ light brown, wet, C-F SAND, some gravel, wet at .. :· 2 3.5' 6.9' •• 
8 - .. ... 

light brown, wet, M-F SAND, little coarse sand 0 • . 14 .. :• . • -

l~\1 :, • "' . 
10 -

.. , :• 0 . 
SP .. .. 

Ill 
•• •• 

- .. .. 
•• • • .. .. 

12 . • • .. 
0 .. .. 

SS- 5.0'/ i.' "'. 
3 4.5' light brown, wet, C-F SAND, some gravel 

. ;, - ◄ 
SP . 

I> .. 
~ . • • 

light brown, wet, C-F SAND and GRAVEL, little 14 
14 _ ~// .. .. 

coarse gravel, little organish brown sand at 13.8' SPG 0 • • -o·- 0 . "' and 14.5' /(:,: .. , ;• 893.5 15.0 . 
grayish brown, wet, C-F SAND, sub-angular /{:/: I> ;• . ◄ 

16 _ 
.· ...... :• ;• :·:~~\[: 0 
:• ,·:• .. · SP .. ;, 

il~I 
i.' 

- .. , ... 
$$-

. 14 

4 
5.0'/ ... ... 
5.0' 18 _ grayish brown, wet, C-F SAND, some gravel 

. 14 
0 

:◄ :◄ SP 

- 889.5 19.0 ...... 

i i medium light gray, moist to wet, silty CLAY, trace 

~ CL gravel, plastic, medium still 
20 888.5 20.0 

Notes: VAP sample from 7' to 11 '; VAP sample from 15' to 19'; VAP sample from 20' to 24'; VAP sample from 25.5' to 29.5'; VAP sample from 32' to 
36' 

(Continued Next Page) 
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ti 
(!) 
c,i 
=> 
0 

tii .... z a 
al 
0 
i,j 
iii 
-g 
~ 
"' iii 
0 

PROJECT: 
CLIENT: 
INSPECTOR: 

22 

24 

26 

28 

SS-
5 

ss-
6 

30 -+---+-----< 

32 

34 I 

SS-
7 

SS-
8 

36 -1--1--4 

38 SS-
9 

(!) 40 -1--'--4 g 
(!) 
z 
a: 
0 
a, 
(!) 

~ 42 
3: 
w z 
i,j 

~ z 
t'. 

8. 44 
a, 
a: 

NBIA GW Deliniation Study 
NBIA OU1 PRP Group 
MBR/KBS 

5.0'/ 
5.0' 

5.0'/ 
5.0' 

3.0'/ 
3.0' 

-

3.0'1 
3.0' 

1---

4.0'/ 
4.0' 

872.2 

868.5 

BORING LOG 

MATERIAL DESCRIPTION 

grayish brown, wet, M·F SAND, some coarse 
sand 

grayish brown, wet, clayey SAND, little gravel 

grayish brown, wet, C·F SAND, sub-angular, trace 
coarse gravel at 23' 

grayish brown, wet, C·F SAND, some gravel, 
sub-angular, less gravel 24.5' to 25' 

grayish brown, moist to wet, M·F SAND 

same as above, little gravel, some coarse 

grayish brown, moist, silty SAND, little clay, glacial 
till 
grayish brown, wet, fine SAND 

grayish brown, wet, clayey SAND, trace coarse 
sand and gravel 

grayish brown, wet, M·F SAND, mainly fine sand 

grayish brown, wet, clayey SAND 
grayish brown, wet, M-F SAND, trace to little 
gravel 

grayish brown, moist to wet, clayey SILT, little 
sand 

End of Borehole at 40.0'. 

36.3 

40.0 

WELL NO. GP-23/MW-41 

SHEET2OF 2 

JOB NO. 

SP 

SP 

SP 

SP 

SP 

SP 

SP 

SP 

SP 

SP 

SP 

SP 

CL 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

12716 / 41845 #4 

REMARKS 
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w O'BRIEN 6GERE 

PROJECT: 
CLIENT: 
INSPECTOR: 

NBIA GW Deliniation Study 
NBIA OU1 PRP Group 
MBR / KBS 

BORING LOG 

DRILLING CONTRACTOR: Stearns Drilling Co. 
DRILLER: Tom Ulrich 
PURPOSE: 
DRILLING METHOD: 
DRILL RIG TYPE: 

2 

4 -

6 

8 -

-

10 

-

12 _ 

-

14 . 

16 _ 

-

SS-
1 

SS-
2 

SS-
3 

SAMPLE CORE 

Direct Push, HSA 
G=~obe 

I TYPE 
I DIA. 

ss 
2.0" 2.0" 

5.0"/ 
2.5" 

5.0'/ 
3.5' 

I---

5.0'/ 
5.0' 

I---

904.3 

897.5 

894.7 

MATERIAL DESCRIPTION 

dark brown, moist, sandy SILT, trace gravel, little 
roots Oto 2" 

medium brown, moist, M-F SAND, little C-F sand, 
little clay, trace gravel 

medium brown, wet, C-F SAND, little gravel, trace 
silt and clay 

medium brown, wet, C-F SAND, some silt, little 
gravel, sub-rounded to sub-angular 

grayish brown, wet, C-F SAND and GRAVEL, 
trace silt and clay, sub-rounded to sub-angular 

grayish brown, moist, silty CLAY, trace gravel, 
plastic, medium stiff 

grayish brown, wet, sandy CLAY, little silt , trace 
gravel, soft 

grayish brown, moist, sandy CLAY, little silt, trace 
gravel, plastic, medium soft, coal pieces at 15' 

grayish brown, moist, sandy CLAY, little gravel, 
gray mottling at 17', stiff 

WELL NO. GP-24/MW-47 

SHEET 1 OF 2 

JOB NO. 
GROUND ELEV. 

12716 / 41845 #4 
905.54 

CASING DATUM 
DATE STARTED 

DATE FINISHED 

5/4/2010 

5/4/2010 

. : , 
1.3 •• :· :: 

CL 

CL 

CL 

CL 

17,5 

0 
:◄ ;◄ 

:◄ ;◄ 

:◄ ;◄ 

0 :◄ :◄ 

0 

0 

0 

0 

0 

:• ;, . . 
1-, ◄ .. ◄ 

:◄ :◄ 

:◄ :◄ 

:◄ :◄ . . 
1-, ◄ ""◄ 
... "'◄ .. "' . 
◄ .. . 

1-, ◄ . 
i.. ◄ . 
i-.' 

:◄ . 
i.. ◄ 

:• . 
i.. ◄ 

:• .. .. . 
i-.' . 
i-.' 

:◄ 

:◄ 

:• 
:• 
:◄ 
:◄ 
;, 
;, 
;, 
;• . 
""◄ •, 
"' 

0 :◄ ;◄ 

:◄ :◄ 

:◄ ;◄ . .. 
0 i..' "' 

:◄ ;◄ . . 

REMARKS 

ss- 5.0"/ 888.0 

: :..L..-L-

4

......J.. ___ _,__3 __ 5_•......,,88~5~.5'----r:_.::_~--sc-hoar_br_r:'_e_~_~_:_~_·s_! _,~_~_y_e_y_S_A_N_D_,_tr_a_ce_ g-ra_v_el_. __ ~20~,0~t~i~j~l~: _S_P_,L _ _j__o_j~::.-~~~:~:.-L_ _______ ~ 
z 
&1-No=t:=e-=-s.=-- -V"A"Pn-:-sam=p1-:.:-e.fr:-::-om-=-3..-, :-:to....,7,;;-';'V'A"P::-sam:-:--pl-,-e-,--from--:;7;;-' t:--o-::1,.:;1.,--';7V .. A .. P,-s_am_pl.,...e--;f-rom-2:-:0:-:-'-,-to...,2=-4:--:-, _____________________ ---J 

"' a: 

(Continued Next Page) 



Ei OBRIEN 6 GERE BORING LOG WELL NO. GP-24/MW-47 

PROJECT: NBIA GW Deliniation Study SHEET2OF 2 

CLIENT: NBIA OU1 PAP Group 
INSPECTOR: MBR / KBS JOB NO. 12716 / 41845 #4 

8. c C> 
C: 

>, .g ~ ·i]e I- -~ MATERIAL DESCRIPTION REMARKS I ., .8 ~.2 e., u (/)ii E" ., a. .!/ 
I- 15. -> :c :,Cl I- a. .c 
Q. E E ~~ ~8 a. <.lE - C: ...,-

~~ .. Cl .... 
~~ ~= ,')! 5 ;;;Z ~:, ,'>i 0 ~-~ :=~ 

medium brown, wet , C-F SAND, sub-rounded to \f/ 0 · - . :•-: • 
sub-angular :--E :.-

-

I 
SP ··---· · ::.::::. 

22 -< 
·:= ·: 

medium brown, wet, C-F SAND and GRAVEL, . - . 
0 ·· - ·· SS- 5.0'/ sub-rounded to sub-angular :.-.=:::. 5 5.0' SPG ·.-= ·: . =· 

881.8 23.7 ·· - ·· ,_=,_ 
24 grayish brown, moist, sandy SILT, little clay, trace 

gravel, glacial till 0 

.___ 

~ 
CL 

26 
SS- 2.5'/ 0 

6 2.5' 

878.0 27.5 

End of Borehole at 27.5'. 0 
28 

30 

32 

34 

b 
Cl 
u; 

36 :::, 
0 
I-
(/J 

I-z 
a 
Cl a, 
0 38 
iD 
;;; 

~ ., 
I-., 
ni 
0 
Cl 40 
g 
Cl z 
CI' 
0 
a, 
Cl 
a, 42 0 
~ 
w z 
iD 
E ., 
z 
t:: 
8. 44 
"' cc 



ti 
Cl 
Cl) 
:::, 
0 

~ 
!z 
C, 
Cl 
CD 
0 ., 
1ii 
15. 

! ., 
1ii 
0 

g 
~ 
a: 
0 
CD 
Cl 
CD 
0 

~ z 

~ 
z 
g_ 
CD 
a: 

Gi IJBRIEN6GERE BORING LOG BORING NO. GP-25 

PROJECT: NBIA GW Deliniation Study SHEET 1 OF 2 

CLIENT: NBIA OU1 PAP Group 
INSPECTOR: MBR / KBS JOB NO. 12716 / 41845 #4 

DRILLING CONTRACTOR: Stearns Drilling Co. GROUND ELEV. 

DRILLER: Tom Ulrich DATUM 
PURPOSE: SAMPLE CORE CASING 

DRILLING METHOD: Direct Push, HSA I TYPE ss DATE STARTED 5/3/2010 --- ---
DRILL RIG TYPE: Gon-vobe I DIA. 2.0" 2.0" --- DATE FINISHED 5/3/2010 

8. c 
O> 
C: 

~ •"i" .g ~ MATERIAL DESCRIPTION ie 
r CD z ~~ g ~ u CIJ2 E CD .... 8: REMARKS 
.... 15. £. ::, O> 

a.. 
,~ 

E !~ 
CD 0 UE 1ii ~ ,,-

w - C: u ~F ~~ n := ~ ~# ~ -~ ~-,!; 

dark brown, moist, clayey SILT, little to some sand, trace :::· ~-~ i: 
1.6 

gravel, roots Oto 2", trace roots to 5" SM , 
1.3 .. : · .. 

medium brown, moist, C-F SAND, little clay, trace III~ SP 
2 gravel, predominately M-F sand 2.0 ·'--

ss- grayish brown, moist, C-F SAND, trace silt and clay, 1.5 

5.0'/ 
1 2.5' sub-rounded to sub-angular, wet at 4' 

\(} 
:·.-·:_-... · 

4 ;}t SP 2.2 

L-

-:·.-:::::-: 
6 6.0 : ~ ...... -·. 

grayish brown, wet, SAND and GRAVEL, sub-rounded 

l~l 
1. 1 

to sub-angular, trace silt and clay 

SS- 5.0'/ 
2 

8 2.5' 
SPG 2 :•.·:t ,o' , . 

~/ -.-::: 
-:0:-·:•:-: 

10 10.0 ir:Pi: 
grayish brown, wet, C-F SAND, sub-rounded to ::;~·::~: 2.4 

sub-angular, little angular -:·-::·?:-_: SP 

same as above, sand and gravel :":\·;:~: 
-:·.-:::::-: SP 

12 :·:\·;:1: 
ss- grayish brown, wet, C-F SAND, sub-rounded to 0 

5.0'/ 
:•,·:· ... 

3 5.0' 
sub-angular }/{ 

-:-.-:::::-: SP 
14 :·:\·;:~·: 

;-.·:• .. . 1.5 . · .. _ ... 
L-

:·:/·;:[: 
grayish brown, wet, M-F SAND, little coarse sand 15.5 

-:---:::::-: SP : . , 

16 
grayish brown, wet, C-F SAND and GRAVEL, :jJ predominately coarse sand, sub-rounded to sub-angular 0 

SPG ss- 5.0'/ ~/} 4 
18 5.0' ·.,-:.-o 

\{?: 
0 

19.0 

medium brown, wet, M-F SAND, pieces of coal 19.5 :·: ;-~. ::~= SP 

20 
medium brown, wet, silty CLAY, trace gravel, trace sand, 20.0 ~ CL 

Notes: VAP sample from 3.5' to 7.5'; VAP sample from 7.5' to 11 .5' ; VAP sample from 15.5' to 19.5' ; VAP sample from 23.5' to 27.5' 

(Continued Next Page) 
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iii O'BRIEN6 GERE BORING LOG 

PROJECT: 
CLIENT: 
INSPECTOR: 

-

22 _ 

SS-
5 

~ 

24 

26 

ss-
6 

28 

30 -+--'-----i 

32 

34 

36 

38 

40 

42 

44 

NBIA GW Deliniation Study 
NBIA OU1 PRP Group 
MBR / KBS 

MATERIAL DESCRIPTION 

'\stiff 
medium brown, wet, M-F SAND, little clay, trace to little 

,gravel 
medium brown, wet, sandy SILT, little day 

5.0'/ 
5.0' 

medium brown, wet, silty SAND, little clay 

medium brown, wet, M-F SAND, predominately fine 
sand 

~ 

medium brown, wet, M-F SAND, little silt and clay 

5.0'/ 
5.0' medium brown, moist, silty CLAY, trace gravel, stiff , 

non-plastic 

End of Borehole at 30.0'. 

I 
21.0 

23.5 

27.5 

30.0 

BORING NO. GP-25 

SHEET20F 2 

JOB NO. 

0 

~ 
"' O> ,';; 0 

.. : , 

SP 

SM 

:-:.\:-: SM 

SP 

SP 

CL 

12716 / 41845 #4 

REMARKS 

0 

0 

0 

0.2 

0.1 

0 



5 
(!) 
en 
::::, 

~ 
'z 
5 
al 
0 ., 
iii 
a. 

! 
~ 
0 

9 
~ 
ii: 
0 
ID 
(!) 
ID 
0 
;:: 
w 
z 

~ 

Ei OBRIEN6 GERE BORING LOG WELL NO. GP-26/MW-49 

PROJECT: 
CLIENT: 
INSPECTOR: 

NBIA GW Deliniation Study 
NBIA OU1 PAP Group 
MBR / KBS 

DRILLING CONTRACTOR: Stearns Drilling Co. 
DRILLER: Jerry Huntoon 
PURPOSE: 
DRILLING METHOD: 
DRILL RIG TYPE: 

Direct Push, HSA 
HSA 

SHEET 1 OF 2 

JOB NO. 
GROUND ELEV. 

SAMPLE CORE CASING DATUM 

I TYPE ss DATE STARTED 

I DIA. DATE FINISHED 

MATERIAL DESCRIPTION 

3-3-3-4 
0 

2.0'/ dark brown, moist, silty SAND, some roots :i• ~: { SM 

2.0' f-=90'-"3"-.4--------------------------"1."'-5--+,..;:.:_h:.-+· ..,•::I--~ 
2 

4 

6 

8 

5-6-7-6 
() 

5-8-9-10 
() 

5-12-12-14 
() 

5-11-10-5 
0 

2.0'/ 
2.0' 

2.0'/ 
1.5' 

2.0'/ 
1.5' 

2.0'/ 
1.0' 

902_9 grayish brown, moist, sandy CLAY, little gravel 2_0 ~ CL 

900.9 

898.9 

medium brown, wet, C-F SAND and GRAVEL, 
little coarse gravel, trace silt and day 

medium brown, wet, C-F SAND, some gravel, 
sub-rounded to sub-angular \Yt 

f ~!I SP 

10 

~'---1V1--5;- --+-2--~-f--4-1--~--~-1( ~5~9"'3."'9--g-ra-~-·s_h_br- ow- n,-m-oi-st-,-s-ilt_y_C_LA_ Y_,-,r-ac_e_c_oar_ se _ _ __ l~l_,,.04..:.( rl;~f"~1--~ 

A sand 
12 +--+-- -+----+-- -! 

2-2-2-5 
() 2.0'/ 

1.5' 

14 +--+---+----+--! 

1-2-5-5 
() 

2.0'/ 
2.0' 

16 +--+---+---- - ~ 

SS-
9 

1-1-1-2 
() 

2.0'/ 
1.3' 

18 +--1---1-----1---1 

-I~ SS-
10 

2-2-14-19 
() 

2.0'/ 
0.5' 

same as above, trace gravel 

same as above, little sand at 15.5' 

grayish brown, moist to wet, sandy CLAY, soft, 
plastic 

CL 

CL 

CL 

CL 0 

12716 / 41845 #4 
904.9 

5/10/2010 

5/10/2010 

REMARKS 

20 -'----'----'------'----'-"884=.9,__ __________________ _ ..=:20!!,.o~=~---1...----1. _ _j.__.L-_______ -J 

z 
8.1-..Noc::-tc:ec:s-:-:----------------------------------------------------l .. 
a: 

(Continued Next Page) 
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O'BRIEN 6 GERE 

PROJECT: 
CLIENT: 
INSPECTOR: 

1v ss-1~ 11 

NBIA GW Deliniation Study 
NBIA OU1 PRP Group 
MBR/KBS 

5-6-11 -15 
() 

2.0"/ 
2.0· 

22 +--l-----l-------1----" 

IV ss­
lA 12 

4-4-5-5 
() 

2.0·, 
1.5' 

881.1 
24 +--l-----1-----+---" 

3-10-16-13 
() 

2.0'/ 
l .5' 879.4 

BORING LOG 

MATERIAL DESCRIPTION 

grayish brown, wet, fine sand, grades to F-C sand 

grayish brown, wet, F-C sand, little gravel 

saa, some gravel 

grayish brown, wet to moist, silty CLAY, trace fine 
gravel 

iV ss­
lA 13 

070
? grayish brown, wet, SAND and GRAVEL ,, 

26 +-+--+----+--lazen~nl.llau---.. grayish brown, mosit, silty CLAY, trace fine gravel 

ss- 3-9-12-10 2.0'/ 

I
~ grayish brown, moist, SILT, some fine sand 

,, 14 () 1.0' 

28 ++--+----1---+"8~76~.9,..._--. , same as above, clayey silt 

1v SS-1~ 15 

3-4-7-10 
() 2.0'/ 

2.0' 

30 4--1---1----+-___j 

V SS­A 16 

4-7-15-14 
() 

2.0'/ 873.9 
2.0' 

32 +--I---+----+---" 

\/ SS· A 17 
16-10-14-18 

() 
2.0'/ 
2.0' 

34 -+--+---+------1'-----' 

IV SS-1~ 18 

18-19-24-17 
() 

2.0'/ 
2.0' 

36 ..,_-'-_ _,_ ___ _,__.....J 

IV ss­
lA 19 

17-23-34-31 
() 

2.0'/ 
2.0' 

38 4--1---1----+-___j 

V SS­A 20 

15-27-35-37 
() 

2.0'/ 
2.0' 

grayish brown, wet, line to medium fine SAND, 
trace to little silt and clay 

trace coarse gravel and little clay 

grayish brown, wet, M-F SAND, little silt and clay 

grayish brown, moist to wet, silty CLAY, stiff 

grayish brown, wet, very fine sand, trace to little 
silt and clay 
grayish brown, wet, M-F SAND, trace silt and clay 
grayish brown, wet, clayey silt 
grayish brown, wet, M-F SAND, little silt and clay, 
trace gravel 

grayish brown, moist to wet, clayey SILT, grading 
to silty clay 
grayish brown, wet, clayey SAND, trace coarse 
gravel, sub-rounded to sub-angular, grades to fine 
sand 
grayish brown, moist, silty CLAY, trace sand and 
gravel, stiff , 1" gravel seam at 37.5' 

WELL NO. GP-26/MW-49 

SHEET2OF2 

JOB NO. 

!ill 
SP 

SP 

23.8 : ,:".:::: 
SP 

28.0 

~iti-: 
l~~ :: 

CL 

SM 

SM 

SM 

SM 

CL 

CL 

CL 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

12716 / 41845 #4 

REMARKS 

Cl 
(!) 

g 
40 +--'---+------1--+=864=-=.9'--____________________ ....:,4~0-~0.j<LL.L.;'4-___j 

End of Borehole at 40.0'. 

~ 
a: 
0 

"' (!) 

~ 42 

~ z 
ii, 

~ z 
" 8. 44 
" a: 
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O'Brien & Gere Enalneers Inc. Ground Water Sampling Loa 

Dale s:}__7l£0 (}..t;Hn ()r 
Site Name NBIA GW Delnealion Sludlr'. Weather ' {od 
Location Sroneon Ml Wei# ~wtt~tll -1.t~f 7 
Project No. 12718/41845.002.001 Evacuation Method f'ai,~I 1., euml! 

PeB011nel Sampling Method Low-flow 

W•II Information: 

Depth of WeU • ti. Water Volume /ft. for: 

Depth lo Water• ~-" ft. t"DlameterWell•0.041 XLWC 

Leng1h of Weier Column ft. 2" Diameter Well • 0.163 X LWC 

Volume of Water In Wei gal.(s) 4' Diameter WeU • 0.653 X LWC 

Volume removed before sampling ~gal.(s) 
Old weU go dry? 

(other. Specify) 
• Measu191Tlenls taken from I !Wei Casing c=JProtectlve Casing I I 

Instrument Calibration: Calbratad wfthln Range 
ConductlV!!): 

;t:5~ 
Turtklltir:: zero 200or225 

DO 
!!H: 7 .!II~ 4 or10 
ORP ~ 6}J(Jt..,J lO Mt,, e (l.or ~ ~<h>-rtr...,. 

[Water para meters: 
T 

G I Pumping I lora~t"I I Dissolved 0 ~ Rate Temparaturs I Conduetl~~ Oxygen I Turbidity/ 
(ml/min.) /Celslusl 1118/cml lmnn I V (HTU•l 

{(.oo 
Initial {~6 .-ia1a1 mn1a1) ?lrJ lnllal €Ii~ !nHlal Y. 1 3':i. Initial --2.!..l 71n1tlal -~, 7 Jlillal 7 ~ I 

l~f>S I ). ~~] 'Ji/I 7,it.lJ ,s-tJ,</ ~ 
lti.l~ la.~ ~8 a.}, 1JE_ - l/'ii,4 _I]_ 
1"6.Li lJ., 1'5' .{;{g<-, ? I tJ5' 1u1. -:!£M,, ~ lf.l. ~o i~,gJ QI 1 I 71 1"<' =fu~ 
l~Jf; tlnY -m- I •(D~ ---,,,1~ - 1:g 7, 

J1,J.}O -¥ [a, ,::):). 1, S1 ~ ..:fl.!..J _2£_ 
--- --- ---
--- - - - ---
--- --- ---

Water Sample: /f., Jo Time Colected 

Phvalail AnM&rance at Start I I Ph:{!leal A(!~&rance at Sam(!lng I 
Color &i~~ dovl'. Color c)-R-"' r 
Odor Odor -
Turbidity l"Jl Turbidity :::as-
Shaen/Free Product - Sheen/Free Product -
Samples collected: 

IAnalvses Method # Bottles Botti& Sizelfvna Preservetlve Fleld Fltered 
IVOCs 50308/82608 3 40mlvlal1 HCL No 

Noles: ,· 

49615/3919e/◄_nates/GW Sampling log.xi• 



O'Brien & Gere Engineers, Inc. Ground Water Sampling Log 

Date s-hl10 c.~ r,~cSF 
sne l\l!IIIJe NBIA GW Delineation S1\ldl Weather 

Location Bronson Ml Wall# ~~e-~l-vAr \ \ 
Project No. 12718/41845.002.001 Evacuatton Method l c. eume 

Personnel Sampllng Method Low-flow 

!Well lnlormItlon: 

Depth or wan· ft. Water Voklme /ft. for: 

Depth to Water • ~-<,~ ft. 1" Diameter Well • 0.041 X LWC 

Length of Water Coklmn ft. 2" Diameter Well= 0.163X LWC 

Volume of Water in Well gal.(a) 4" Diameter Wei= 0.653 X LWC 

Voklme removed before Iampling __2_ gal.(a) 

Old well go d,y? ~ 

• Measurementa taken from I IWellCaslng c:::J Protective Casing 
(01her, ~reclfy) 

I I , .. 

' lnatrumantCallbratlon: Callb~tad within Range ' 
Turbidity: zero 200 or225 Conductlv!IY ~,} 

00 f!t.':J. 
eH: 7 J!f' ◄ or10 
ORP pvr~ /Q ,..,,.., Pn,..t' +> l'-v+Ttr,,... . hi ~o.A -/l~. ':i. 

Water parameters: 
,, 

G I Pumping I jora{;t"I I Dissolved 0 @ Rat. Temperature l~nductl~~ Oxygen lrurb~ltyl 
(ml/min.I (Celsius) (uS/cml (mll/LI V (NTUa) 

l~G'S lnl\lal I 10 inlial inttial , ~' 3' lnttlal 
'::,-'-/ fJ, 

inttial s,g]lnttial 7,9-1nftlai""°l\G,'J inllal 7& }m ' t ~ • It, 59.o-. ~.,r ~~ -,allJ.,7 Y9 ta ,,2 J 5':f._'i "d, 03 ~3 -{CXo ·" ~ 

~ ta.-~l(l ~cJ. 'i. rJ. , ':/:(p ~ -,,~i ~ "'d 
~ ti ~3(D o, 13 ~4 ... , 3g:, ci 

~~ l'i.~O 53~ O,ot/ -,, )7 -132,S'" 
t 5 :,5 ,~ I l:t'.J (;"\·LIJ_ o,o~ .::hL8 -lJl,6 301 
l5JO L~,3~ !;}_~ (!)' ()(p ~ -1~.~ ~sl 
£5.~5 la, ~Y ~"}j_ r,, (J 1 J!..!..S_ - r3.o, .3 )So 
lf_'t._t> l;; • ll ~ }l 0 ' 11 ~ - 7~0, / ~ 
/fl/-fi' 'ii' /~,(){ c;;o ·o, II ,,14 -JJ. 1 ,8 l'dO 

Water Sample: 
lf"'/S_ Time Colected 

Phvslcal Aooearance at Start I I Ph~lcal Aeeearance at SamelnQ 

' t;[i~ Color (/€~/ Color c(e"'r' 
Odor 

~~ 
Odor 

ITurbldly TurbldHy W.(J 
Sheen/Free Product Sheen/Free Product --SamplH collected: 

Anal11us Method # Bottles Bottle SizeJTvn,, Praservatlve Field FIitered 

voe. 50308/82608 3 40 ml vials HCL No 

Notes: 

4~919C/4_nolel/GW Sampling IOQ.xll 



O'Brien & Gere Engineers, Inc. Ground Water Sampling Log 

Date c;hllo [(e.-..r {o3 01= 
S1teNam11 NBIA GW Delneatlon Studi W11ather 

Location Bronson Ml Wei# ~lvbP-- ~ 1-U'\P I <=J 
Project No. 12716/41845.002.001 Evacuation Method ~:!!I-he. eume 

Personnel $amping Method Low-flow 

Well Information: 

Depth of Well• ft . Waler Volume 1ft. ror: 
Depth to Water• I a· tr~ ft . 1" Diameter Wei = 0.041 X LWC 

I 

Length of Water Column ft. 2" Diameter Well• 0.163 X LWC 

Volume of Water i1 Wei gal.(S) 4" Diameter Well• 0.653 X LWC 

Voklme 1'911loved before samplilg __ gal.(s) 

Did wen go dry? ~ 

• Measurement, 1aken from I !Well Casing C=:J Protectflla Casilg 
r--i (Other, Specify) 

lnl1nlmtnt Callbl'ltlon: Callbra~n Ran11e 
Conductivity <.. 
00 
eH: 7 °l& 4or10 
ORP ~ 

\ 

Water parametera: 

G I Pumping I 
lora:ownl 

lm~:n.l 
Tam parature 

(Cel1 lu1) 

,~~{( i,Hlal l6o lnltlal lnltlal ii;, Ii" 
I J<t> ltJ, 'i'GJ 

{ }~) 

~ £,.}_t>t> 
{!1_"$ t~•~ 
~lo i~- ~, 
( ~ 1-5' J~,51) 
' ~ l1JO 
{~a,~ ') 

1':J.10 r-J, :?ll 
l<f}S' 'I/ i<4 , Ju, 

Water Sample: t'-13 s-Tina Collected 

P.....,lcal A•""'&rance at Start I 

5t~~ Color 
(.;~vJ,, 

Odor 
Turbidity .dl~!:l 
Sheen/Free Product -
Samples eollected: 

Anal\/1111 Method ti Bottles 

voca 5030B/8260B 3 

Notes: fbbt 1,1# r1' JV t,tn(I I'\ 

4968/3919614_noles/GW 5-ling logJds 

Turbidity: zero Yi'> 200or225 

, 

p v.;y~tl / 6 l't 1,. (),!' It?/' +o l'l1 /j,,.. ,1,,1'1 ,....,, ~ (ViM~ 
/ 

I Dtssolved 0 [ru lconducfl~, Oxygen I Turbldl1yl 
!uSkml lmll/Ll V fNTUal 

illlal~ i111Jal (., '~ LJ lnHlal~ fnltlBI .. ld4/ ,qlnltJal :JS'"'O 

~ 
~- 'l~ 
~,ti 

S"'la':J. 2_,l~ 
SlP/g ~ ,£to 

* 
c; •Gi~ 

Jr (l_,7~ 
5"]_6 Ct ,j, 
~z "'7 • I~ 
GC4, "?11/u 
$lQ(o ,,·a;).._ 

!Ph~slcal Aeeearance at Samelng 

Color 

Odor 

Turbidity 

Sheen/Free Product 

Bottle SlzefTvDe 

40 ml vials 

: 

::z..:±j 
~ 
.:h.!1. 
~ 
~ 
'Lr} 

~ 
-:hJj_ ...,,, ~ 
ldl 

I 
,l\b( -v,._, --

Preaervatlve 

HCL 

' ·. 

\ 
I 
! 

- ( 17. 45 'lt'l 
~1'-J?,/ ~ 
::fil,'f .liL ~°' __:1J_ 
~.q s:1 
:..l.Il:1 qf 
, '~~.~ 

... I '3";), 4 ""JG:, 
-n, . r ']> 
-110,0 ~,r 

Field Filtered 

No 

I,(., 



O'Brien & Gere Enalneers Inc. Ground Water SamDllna Loa 

oate sl1 /(o [{.;,.r G:,o°F 
Sle Name NBIA GW Delineation Stu~ Weather 

Location Bronson Ml Wei# ~w,e- -11-1/,a,l' ~~ 
Project No, 12718/41845.002.001 Evacuation Method ~~1'11<.. eume 

Personnel Samplng Method Low-llow 

Well lnform1tlon: .. 

Depth of Well• rt. Wider Volume Ill. for: 

Depth to Water• -i~ •<"' rt. 1" Diameter Well= 0,041 X LWC 

Length of Water ColJmn rt. 2" Diameter Well= 0.163 X LWC 

VolJme of Water In Wei gal(s) 4" Diameter Well" 0.853 X LWC 

VolJme removed before sampling :;;) gal.(s) 

Old well go dry? ~ 

(Other, Specfy) 
• Measurements taken from I lwelCaalng C::::JProtectlve Casing I I 

Instrument Callb.,.tlon: Calibrated wlhln Range 
ConducllvHl 1::_<,l_ Turbid!!}'.: zero 200or225 
DO 1'-c.> 
eH: 7 *' 4or 10 

ORP 'H-.}_ p11,~ to .,..," ((,., +\ ~,111-hlr, .... , 1) ~ ~~ 
Water pa.,.meter1: 

, 

G I Pumping I Jor■:ownj I 01Holved 0 G Rite Temperature lconducU~~ Oxygen I Turbidity I 
!ml/min.I (Cel1lu1) (uS/cm) (mg/LJ V (NTU1) 

I 
(ov f'(.o '1 '1 3 (0.1l 5. jl J 51,. I lnHlal 8t.? 0 lnHlal nitial lnllal Initial nitlal lnllal lnllal 

=Im 5c,,. J..'1r ]Z[J_ ":/flJ HTo 

¥ ~~, M ~ WT . 0 

~ ~ ~ 1;zoo ]. 0.21 ~ ~'lo ·.r !if ''"' l~-oo ),~ 0.(:/. Hl.. -'] o&,~ 1' 
f 3/0 l~,4D $1.t1 °' o , ltJ. '71J<o -J6~,1 g~ I ~ l S'° I t_,!47 $)~ Q •l~ 7, 3o -(~., 
l 7~0 Pdf_ '5..Zi},.. O· {1 '7, 3-3 -'!;'> ~ \ "SJ? ''I (p s-z::2- c,,,3 ,, }S- _, )·1/ 

Water S1mpl•: 
Time Collected 

Phvslcal ADDearance at Start I 

C(uvJ0 
IPhlaical Aeeearanco at Samelng I 

Color Color 
-ct~ 

Odor - Odor -
TurbldHy ~f~ TurbldHy Lov' 
Sheen/Free Product - Sheen/Free Product --
Sample• collect.a: 

Analvse1 Method # Bottles Bottle SlzefTvn,, Preseivative Field Flttared 

voes 5030B18260B 3 40 ml vials HCL No 

N~te,: 

49W39198/4_notel/GW Samplng log.xis 



O'Brien & Gere Engineers, Inc. Ground Water Sampling Loa 

Data 

Site Name 

location 

Project No. 

Personnel 

· Well lnfonnatlon: 

Depth or Well • 

Depth 10 Water • 

length or Water CokJmn 

VokJme of Water In Well 

. 
NBIA GW Oeli1&11tlon Study 

Brcnaon Ml 

12716/41845.002.001 

Weather 

Well# 

Evacuation Method 

Sampling Method 

_ _ ___ ft. Water Volume/ft. for: 

_J...._,_,_o_Cf __ ft. r-----1'01ameterWellc0.041 XLWC 

_ _ ___ ft. ,__ ___ 2' Diameter Well= 0.163 X LWC 

Low-flow 

_____ gal.Cs) .__ ___ _,4'-" D'""la""m=e=te.,.r..,_,W=er"""r =...,0=.6c:5-=-3 X=LW:.:.C=-----' 

Volume removed before samplilg 

Old wef go dry? 

"] gal.(s) 

~ 

• Meaeurements taken rrom ~I --~ !Wei Casing c==]Protectlve Casilg 
(Other, Specl'y) 

C7 
Instrument Calibration: Callbrated within Range 

Water p.arametera: 

-/Yoo 
/YoS' 
Ii Io 
l't/5' 
/y~b 
1q;i5: 
/'Bo 
t'I½' 
N'iO 
/"1115 
l'I~ 

!Water Sample: 
Tme Colectad 

inillal 

Conduct/vly lM ~ 
DO 'I½ 

jt,s, 4or10 pH: 7 
ORP 

I 
Pumping I 

Rate 
lmUmln.l 

/J,o 
\ 

lnlllal __ _ 

Phvalcal Aooearance at Start I 

Color 

Odor 

ITurbkHy 

Sheen/Free Product 

Samples collected: 

Analvaes 
voes 

Notes : 

4966/39196/4_notes/GW Sampling log.xis 

-
Method 

60308/8260B 

Temperature 
1cer11ua1 

3 

TurbldlY; zero 200 or 225 

IConductl· .... J 
1us1e~i"•I 

lnltlal 

I
DIHOIVad 
Oxygen 
{ma/LI 

~ JS"' 
5".oez 
t! ,<llq 
'f,wt.f 
t./, (p 1 
4,(.,,"1 
tj / 'll 
->, 1r1 
G,Jl 
S'.~g 
Li,o~ 

I Physical Appearance at Samplng 

Color 

Odor 

Turbldtty 

Sheen/Free Product 

Bottle Size/Type 
40 mlvlals 

uC 

Preservative 
HCL 

I Turbidity! 
INTUs1'I 

Flak! Fllered 

No 



O'Brien & Gere Engineers, Inc. . Ground Water SamDllna Loa 

Date ti_{q_ h.tJ 
dlN' (po°F 

Stte Name NBIA GW Dalneatlon Stud~ Weather 

Location Bronson Ml Wei# Gl(/t.f--9~ ·Vd~ 17 
Project No. 12716/41845.002.001 Evacuation Method e~2¾lt(. 12um12 

Personnel Samplng Method Low-flow 

Well Information: 

Depth of Wei• ft . Water Vo~me /ft. for: 

Depth to Water• ~-'>~ fl 1" Dlametar Wei a 0.041 X LWC 

Length of Water Column ft. 2" Diameter Well• 0.163 X LWC 

Volume of Waler n Well gal.(s) 4' Diameter Well a 0.653 X LWC ,.., 
Volume removed before samplng ~gal.(1) 
Did wel go dry? --

• Measuc~enla taken from I Wei Casing c:=JProteclive Caalng 
I I (01her, Specify) 

lnlJ!rument C1llbratlon: Calbratad within Range 
Conductlv~ £1' Turbid~: zero 200or 225 

DO 
12H: 7 f-el 4or10 
ORP '-;I':> ftlr1d {I "1111 7D ""'"-'-/,;,,_., ~ -f,M,.,~ pn.r /'1> 

Water paramateni: 

E] I Pumping I 
J0ra7:

1
ownl 

I DIHOIYtd 0 Rate Tempanitu,- lconductlvl~ Oxygen G · I Turbidity I 
(mlfmln.) IC1i1lu1l luS/cml Ima/Lt V INTUal 

IJ5o lnttlal /t;D '11:lal Initial la ll'I inttlal t;;"(~ lrlilal ~-~~ i'lllal7' J ~ lrllfal • >~ . ~ lnltlal /~'I 
·,d~ ,~ -<,5' ~~ )r(] 7•d8 -~J,'8 _l1j__ 

~ 
---

11,00 12,•Sb ~~8 0 ,<gg -,,.~ ~ ---
l ~6f. 

* 
~u 0 ,\?J , ,(&, _(60,? ___.i1K 

D. {b ~ '7 1/1 (j_,7~ ~ ~ _ij__Q_ 
01; l~l }o ~, o. 78_ U.L ~ ..!Ju_ 
I )~ti Lf•D 2S:: { 0, 27 ~ -8'{, ~ _3@_ 
B~i lf I ~s: <5'S' I 0,11 ~ -~B . \ 333 
l 33o \ Hi.•~ 55:0 O• 1j 2ii -~-> I&__ 
I ~35" \ l~, r)_O S"Y1 o ,g I .itl_ - 77. ;;a ~,o 
1390 '-:I /5', Jo G'L/1 01~:) 1d1 -7~. ' 9fl 

IWatar Sampla: ,,~ 
Trne Colectad 

Phvsical Ao.,.,arance at Start I I Ph~sleel A1112earance at Sam11fng I 
Color Clbvd~ Color 5!.,f,f~ clc.,Ji, 
Odor Odor 

Turbidity l~v Turbldly .,~ 
Sheen/Free Product - Sheen/Free Product -
Samples collected: 

Analvses Mtilhod # Bottles Bottle SlzefTvoe Preservative Field FIitered 

voes 50309/8260B 3 40 mlvlals HCL No 

Noles: 

•96u.19196/4_notes/GW Sampling logJds 



O'Brien & Gere Engineers, Inc. Ground Water Sampllna Loa 
Date c-k,ho 

C~o"'\ (;"7° F 
StteName NBIA GW DeUneatlon Sru~ Weather 

Location Bron10n Ml WeU# Gw&i' ... ;;,~- VAP JS' 
Project No. 12716/4184~2.001 Evacuation Me1hod :ee11~l-n, e!!me 

Personnel fl>'> -/. t!.~ Samp~ng Me1hod low-flow 
' 

Well lnfonnallon: 

Depth of Well • ft. Water Volume 1ft. for: 

Depth to Water • lb· '.2 1 fl . 1' Diameter Well= 0.041 X LWC 

Length of Water Coklmn ft . 2" Diameter Wei~ 0.163 X LWC 

Volume of Water in Well gal,(s} 4" Diameter Wei• 0.653 X LWC 

Volume removed before sampfng _j__gal.(s) 

Did weU go dry? ~ 
(Olher, Specify) 

• Measurement& taken from I lwelCaslng c=J Protective Caaing I I 

lna1rument Calibration : Calibrated wlhln Range 
Conductlv~ 'h:.~ Turbld l ~ zero 200 or 225 
DO *> 
(1H:(Z) VIZl for10 l_~"J 
ORP ~) Dv<>.,~ lo ow -f,, ,C..A,-f),- 1,,~ "Ao(.~ "''"' 

Water parameters: ' I 

B I Pumping I 
lora7;ownl 

I Dtssotvea G ~ Rate Temperatu,.. I Conductivity! Oxygen I Turbldllyl 
(ml/min.) IC811lus) fuSfcm) Ima/LI V fNTUsl 

ll15. Initial /~ lnftlal lnttlal /q I 1'J lnltlal G7 t lnttlaJ 
1, /I n a1a1 Ct, ' 3 </ initial 

?6,o 
lnltlal ~ - --

_Ht_ U1t) l't., o~ (oil o,~, ~ - rt).~ 
u,;5. JJ.t:to (QO{p o -~~ ~~ -11~.(o JQL 
IJQb I .3 , {if.!! ~g1 0 - ~j ~~ - /.;>t;,$' 7'3 
('JtJ,; 1,,9g 5'1"?> 0,?~ ~4 -,~.> __]_j_ 
1110 1,,'1~ ~~'i_ CJ •d} ~o --11'-tH 'IS-
I ~15: , 1110 ~~, 0 , )~ ~ - IJ~' "I y-, 
I ~-J () I ~, ~~1 -:;g1 0 , 3 ·~ (D,C,J -IJ/ ,~ 51 
l~~S" \ l3' (Q$ s<g-; {) I 7 ('.) 0,"1~ - j:Q,] t./f;' 

'II --- --- ---

Water Sample: I 'a<);° 
rme Collactad 

Phvslcal Aooearance at Start I I Ph:tslcal A1111eerance at Sam11tlng I 
Color 1(, ,i.,1I~ d 011J~ ColOr 

(. /., ~___,, 
Odor - Odor -Turbidity Jilt Turb!dky 

(/4.; 

Sheen/Free Product - Sheen/Free Product -
Samples collected: 

Analvses Method # Bottles Bottle Stze/TVDe Preservative Field Filtered 
voes 5030Bf8260B 3 40 ml vials HCL No 

Notes: 

41l66139196/4_note!IGW Sampling log.xis 



O'Brien & Gere EnalnNrs, Inc. Ground Water Samollna Loa 

Date !;/,;-/Jc, 
11-tf+'t Rt. l h (pO.o ~ 

Site Name NBIA GW Oel neatfon Studi Weather 

Location Bron1on Ml Weft# uWr-~l-VAf~ 
Project No. 12716/41845.002.001 Evacuation Method ~"'c,111-h<. um11 

Personnel SampUng Method Low-l!OW 

1wau Information: 

Depth or Wei• 

'Jg 
fl Water Vo~m• tn. for. 

Depth to Water • IL 1" DlameterWell,.0,041 XLWC 

Length or Water Column fl 2" DiameterWell • 0.163 X LWC 

Volume of Water In Wei gal.(s) 4" Diameter Well• 0.653 X LWC 

Vo~me removed before sampli'lg gal.(s) 

Did well go dry? /vo 

l=:]Proteellve Casi'lg 
(01her, Specify) 

• Meaauremen111 taken from I l wellcasi'lg I I 

Instrument Calibration: Calbrated wlhln Range 
Conductlv~ ~ Turbldlt~ zero IU"'.S 200or 225 

DO ~ 
11H: 7 V,,,~ r10 ~ 
ORP V#' . Ax-,c-J {I)"""' r "'"'" 1f ,-W~~INI t:.i¼r l,.1,t, ~ l 

Wai.r parametara: 

G I Pumping I 
l0 C:i°wnl 

I Oluolved 0 Ci] Rate Temperature lconducUvltyl Oxygen I Turbidity I 
(ml/min.) (CelslUI} (uS/cml lma/Ll V (NTU1l 

1110 lnltlal l'/._o_ lnltlal' Initial Ja. Si il~lal 7S'i lnlttal 7, J(I lnltlal 7,<;"7 Initial -11, ~ lnltlal ~ 
I 71'.:i.- I l~, fio 7..~'J. ·7,'I} ~ ~ d°'-0 
(}~O /.;),77 '7 4)8 S,o, , ,"Jc./ -41. 3 ~ --- · 

l1J'.f.. IJ,71 -,"' .,l 4,7<, -1!...2.c). ~-'I ~ 
l1 JO 1), ll ,(a~ 5,os __::]Jo ~ ~ 
) ,JS'" l J . 7i 71( !,LJu ~, ., 1./~ f '3<o 
l 71/f> \J$b ,1;J. ~dol ..:::L..2_0 -q,~,u _3!L 
f1tti ,~. 27 :Z72 14.1',p 7 I ~'i ~ _Q_ 

-✓ '( --- --- ---
' - -- --- ---

•'• 

Water Sample: lJ~ Time Collee1ed 

Phvslcal AoDAaranca at Start I I Ph~slcal Ae~rence at Samelng I 
doucJi ' 

Color ·, Color c(~...._r 
Odor r-- Odor -
Turbldly l1H~~ Turbidity t~ 
Sheen/Free Product - \ Sheen/Free Product -
SamplH collected: 

Analvses Method # Bottles Bottle Slze/Tvoe Preservative Field FIitered 

voes 50300/82608 3 \ 40mlvials HCL No 

,; 

Notes: 

◄96e/39196/4_not0l/GW San'!)lng log.xls 



O'Brien & Gere Enalneers. Inc. Ground Water SamDllna Loa 
Date ~/1;-/,,. 

(ilCIJ.'\ G, :;-"p 
Ste Name NBIA GW Delnealion Studx Weather 

Location Bronson Ml Well# Gwc:d- ;>~ -wtP 19 
Project No. 12716/41845.002.001 Evacuation Method rtJ:., s11i1n." llume 

Pa110nnel £4''- Z ,-,.Gf.. Sam ping Method Low-flow 

Well Information: 

Depth of Well • ft . Water Volume /ft. for: 

Depth to Wat.er • ],',J<, ft. 1"DlameterWel•0.041 XLWC 

Length of Wat.er Column ft. 2" Diameter Wei • 0.163 X LWC 

fVolume of Water in Well gal.(s) 4" Diameter Wen m 0.653 X LWC 

Volume removed before sampling 
q 

__ gal.(s) 

Did well go dry? (V"1 

• Measurements taken from I lwellCaslng c:==JProtectlve Caalng 11 
(Other, Specify) 

Instrument Callb.-.tlon: C.lllrated within Ranae 
Conducttv~ i• ~ Turb!dltx: zero V◄ '> 200 or 225 
DO y., \ 

eH: 7 """~ (.sq10 ~---~ 
ORP yt~ 

l'~¥J /I /'\II\ fl> ~ c;" ,.+u,-,,,.,_ 'I fl-'<-'> .ptw---r ,fl ~~ 
Water parameters: 

G I Pumping I lora~
1
ownl 

I DIHolved 0 ~ Rate Temperature lconduc~~ Oxygen lrum~tty, 
(ml/min.I (Cellllusl . (US/cml (ma/LI V INTUal 

Jtaoo nltlal l~o lnltlal lnllial 
,, ,c.il 

lnlllel :z~~ initial ,.-tJ lnltlal 7, 33 lnltlel-/~,'1 lnftlal 20S° 
l (gos- n, 10 111 o.~!> /. J(p - 134. 7 _!l!1_ 
/410 

, 
I 3, 1! 3 ],5?_1 0..-i~ =-1.!f.!L_, 'I ~ ..::L.Il. 

lul'i._ l3, 7£ )3Q o, 17 in -l)J,\ ~ 
l/J d0 l~, ll 1-«CJ Qd] -1..li ~(_p s.ro 
l&~5 I~ 1 0) 7~11 Qd~ (133 ~ S' 1k_ lb3o 13,j] '2,;}f' Qd~ 1-1!1 -J<,~.-g 
/t,}S- ,~.Of.I ,Ju, Q,l( ~ - 110.4 ~ 

~ l~,11 7a8 0,01 -, , 35"' -\"7;>,'i )i'8_ ---
r;- \ I l ~. 'ii~ ,.iiJ o.oci ~ ... 111 -~ __lli_ 

Ill bb " /J, Co 3 7 l--1 0,01 -,,}~ ... , 1:,,4 7,/ '4, 
Water Sample: /loSb TineCollected 

Phyalcal Appearance at Start I I Phx11ca1 Aeeearance at sameftng I 

Color (\ov-d~ Color c.l dllJ'1 -Odor Odor -
Turbidity h•~h Turbidity ~'~~ 
Sh--./Free Product -- Sheen/Free Produci 

Samples collected: 

Analvse1 Method #Bottles Bottle Slza/Tvoe Preservative Fleld Fllerad 

voes 5030B/8260B 3 40 mlvlala HCL No 

Notes: 

4968/3919614_no11ts/GW Samplng log.xis 



O'Brien & Gere Engineers, Inc. Ground Water Sampllna Loa 

Date r;Lsj11> 
dw11 fsf("F 

Site Name NBIA GW Delineation Stud:,: Weather 

Loca1ion Bronson Ml Wei# GwGf - en -v~Pl'¾ 
Project No. 12716/41845.002.001 Evacuation Method ~~jlh£. 11um11 

Personnel Sampting Method Low-flow 

Well lnforma11on: 

0eplh of WeD • n. Water Volume 1ft. for: 

Depth to Wate<' ~, l"H It. 1" Diameter Wei., 0.041 X LWC 

Lenl!lh of Water Column n. 2" Diameter Wei a0.183 X LWC 

Volume of Water In Well gal.(1) 4" 0lamater Wei= 0.853 X LWC 

Voume removed before samplng 4 gel.(s) 

Did waif go dry? ----po --
I 

(Other, Specify) 
• Measurements 111ken from lwelf Casing c=]Protective Casing I I 

Instrument Calibration: . Cellbnlted withn Range 
Conductlv!!}'. ~,s Turbidt:,:: zero 200 or 225 
DO ~1 -
11H: 7 ~~ 4or10 
ORP ~l'. ('IJi-,. J 1) ¼ l'-l•I\ ,-+.,,,...., IV>M- -' ,u c; Mv- 'PII 1W" it, 

Water parametara: 

B I Pumping I l0ra7:
1
ownl 

101no1vec1 0 ~ rm~:n.l 
Temperature lconductM~ Oxygen lru~~,fy, 

1c,i.111al luS/cml Ima/LI V INTU1l 

l~Sb Initial l~D nH!al nllal 1~•7Y nllal {Jft;" nllal ~,7J nllal 7,5) nlial - j S?,, 71nn1111~ 

l'Tc,-S () . .,0 c, ri 0 ,'-/1 7,q( ...:::l.J,l1, S"" ~ ---
taJO it,L«r (o~~ O•l '\ 7,3, -,Fl>.~ U<.'l> 

'S"l>S" ,~. 13 ~;,:,. ,,.,~ 
~ -J8'1, 7 ,v~ 

fil l'i.•~I u ~3 O, ,~ f.qf - ·t i'7, C, ( l <f.:. 
<; n,g1 C,t '?' 12 d {") 1 - l~S ]'1& 

rsao l 3,~, (.,I~ ' (!), (), 7-~g- -ni --~ -l¥L 
l5:.~ S. I 1 · ,t, lP (~ C>,DU/ ~ ~. lf]O I> ·1~ (fr1 tl --0<; ., =.ll1_-.7 _· -
,o,; t~, 11 to tg o.o~ I-•>~ - l,8"l-.'f ~ 
IS</0 'J I~. o~ G,IGf 0 ~";,,; "7-4~ --\ctl,;;) IIM 

Water Sample: IS40 Tine Collected 

Phvslcal Ar>DA&ranca at Start I IPhy1lcal Aeeearance at Sameing I 

Color clc)l.)Jj Color ~v~ 
Odor - Odor 

Turbidity ~l-\ Turbldtty \1~ 
Sheenll'rel! Product - Sheen/Free Product -
S1mpl11 coll11etad: 

Analvses Method # Bo111e8 Bottle Slze/Tvne Pre'8f'Va1ive Field FIitered 
voes 50308/8260B 3 40 ml vials HCL No 

.. 

Noles: 

◄968138196/◄_nolel/GW Sampling !Og.>ds 



O'Brien & Gere Enaineers, Inc. Ground Water Samplina Loa 

Dale !:'"t_qµ, 
(,lei!\{ 74°F 

SfteName NBIA GW Deinealion Studl Weather 

Location Bronson Ml .Well# 6W {,~ - u'3 · VA~ o>~· S 
Project No. 12716/418'15.002.001 Evacuation Method f ii\~ -lh1. !!!!ml! 

Personnel Samplng Method Low-flow 

Well Information: 

Onpth of Well • ft . Water Volume /ft . for: 

Depth to Water • . '7, ,s- ft . 1' Dlamnter Well " 0.041 X LWC 

Length of Waler Coum n ft . 2" DlamelarWell • 0.163X LWC 

Votume of Water In Weli gal.(s) 4" Diameter Well = 0.653 X LWC 

Vol.Ima removed before sampling __ gal.(S) 

Did well go dry? ....1ll!... 
(Other, Specfy) 

· • Measurements taken from I lwellCaslng c==]Protective Casing I I 

Instrument Callbratlon: Calibrated within Ran11e 
Conductiv~ g_,., Turbldlt~: zero ¼) 200 or 225 
DO ~~ 
eH: 7 tel ;jor10 
ORP '/.i 

Water parameters: 

G I Pumping I I Dtssotwdl 0 ~ Raia . I ora7~own I Temperature I Conductivltyl Oxygen I Turbidity 
lmflmln.) . . ft (Celslual (uS/cm) (mll/Ll . INTUal 

I J l/1) lnftlal 1,0 lnlllal lniUal ,~C,( lnltlal G, 7i lnllal J, s, lnltlal 7.n 1n•1a1 - Nr.. ~ lnltlal~ 

l} '1S- l<i.• 'lo en. r_o 'd, d8 ~ ~$' _Js_y 
\~~ l'i,i'f G, /0 o - 5~ ....:1..:32 -IS"~ . .;) ..J1]__ 

I ~>S: 15. I~~ {Qld c,.~1 1,,> - I~.·, ..ilL 
{'loo IS,11 ~7~ 0, «33 ·7, )'t - '(Q(o' S" .ID_ 
·1~05 tr;,'5b G,&l, 0, ~$' ...::zJ2 -11'-t,6 )98 

I~ I I> 15, IK ~7~ 0-~~ ~ - n1. ~ '36" 
I jl~ ~ 

f68d; o.;n -,. )7 -l8o,3 3<o, . 

~ G!itt o,a4 7.1g -l8'f .o If,~ - (L2Q~ (p1J'Z o. l:j '7,c/( - l'is?, I ..1TI_ 
/<,' 3o ' I tuoo (p~7 0, I '1 7,41 -1~7.q t/S'D 

!Water Sam pie: lt~o !Tine Collacted 

Phvaical Ao.,.,arance at Start I I Ph~slcal ~l!!arance at Sameling I 
Color cl o.,r}i Color · 

,_1 ..... J1, 
Odor - Odor -
Turbidity bii&. Turbidly ~ Sheen/Free Product - Shean/Free Product 

Samples collected : 

Anelv1H Method # Boltles Bottle Sfze/Tv""' Presarvatlva F lald F ltered 

voes 5030ll/8260B 3 40 mlvlals HCL No 

Notes: 

4966/39196/◄_noteSIGW ~mplng log.xi• 



O'Brien & Gere Enalneers Inc. Ground Water Samplini:1 ·Loll 

Date 5/~lto 
c~r <.a~F StteNeme NB IA GW Delineation Studi Weather 

Location Bronson Ml WeD# ~P- ~ 3 -VA~ 1"-
Project No. 12716/41845.002.001 Evacuation Method f.cn 1>ilh, 11Ym11 

Peraonnel ~~ Samplng Method Low-flow 

Well lntonnatfon: 

Dep1h of Well • ft. Water Volume /fl. for: 

Depth 10 Water • 7eoo ft . 1" Diameter Well" 0.041 X LWC 

Length of Waler Column ft. 2" Diameter WeU O 0, 163 X LWC 

Volume of Waler In Wei gal.(S) 4" Diameter Wei= 0.653 X LWC 

Volume removed before aampling 
'3 __ gal.(s) 

Did wel go dry? __)&_ 

• Measurements taken from I JwellCasing c:::=::J Protective Casing 11 
(Other, Specify) 

Instrument Callbrallon: Calibrated within Ranae 
Turbidity:~ Conductlv~ ~s 200 or226 

DO ~~ 
11H: 7 }l(. C,or 10 
ORP ¼) ~~ /Ir #,'\t,-. IIIL{' -tu ~rbl',,.... ... 'h ~ .;;_':> 

Water parameters: 

B I Pumping I 
IDra7:

1
ownl 

I Dlaaotved G l ~m~ I fm:~n.l 
Temperature lconductl~~ Oxygen I Tumidity I 

fCel1lu1l (uSJcml tmnn..1 (NTU1) 

/JJo nitial ,~o Initial lnitllll 
((,, 36' 

lnttlal ·<ZJt: lnltlal ?, ';)~ lnttlal (/) • ';) 1 lnlial •G,'if', '\>' Initial ~3 
11~, 'l'f ---

/iJ ,~ &)"3 Q,7[ ~ ,{Q';} -/JO,L/ .JJ1tL 
l~fJ ,~•SI ~I 0 , l./-0 

~:~ 
, l)0,'1 f)°.3 

LJ'f.~ l 7, I '1 ~1(2 D,30 - , 31-1 ~ 
0~ ff 'isl~ O,Jt ~ ~1 Ir& 
£~5;; ~ I?bl o.-~(J, ~ ~7 1oq 
{3Cb l~ 1 ~o 1CJJ o. ~3 ~ ~ IS'7, !:' JQ__r_ 
I 31J 5' l6,o~ 7't) 0-~'? 1.n - !(DO,\ ~ 
BlD i-, • l~ 71~ o.~u ~l) - l<o ( '-;i l~l '21~ \{R, j(Q 1Cf4 0,°'8' (, <)' -(4,t,1 

r,~o \~ \ (p,J&" 7~-S O · 3;2. ,.;>) -(fi 1 .0 
!Water Sample: ,3~0 !Trne Collected 

Phvslcal An.,,.arance at Start I J Phlslcal A1111earance al Sam1111ng I 
Color Color 

Odor Odor 

Turbidity Turbidity 

Sheen/Frea Product Sheen/Free Product 

Samples collee1ed: 

AnalvHS Method # Bottles Bottle Size/Tu...,. Preservative Field Flttered 
voes 5030B/8260B 3 40 ml vials HCL No 

Notes: 

4968/391911/◄_notes/GW S.Ol)!ng log.xis 



O'Brien & Gere·Enaineers, Inc. Ground Water Samollnq Loq 

Date e:;/ct/10 
de-A.r 70°P She Name NBIA GW Deineatlon Stud~ Weather 

Location Bronson Ml Well# 6f- ~ ~v~P 7 
Project No. 12716/41845.002.001 Evecuatfon Method Ed\SPI [-Z~um~ 

Personnel Sampling Method Low-flow 

Wall Information: 

Depth or Wei • ft . Water Volume /fl . for. 

Depth to Waler • ~,~1 fl. 1' Diameter Well = 0.041 X LWC 

Leng1h of Water Column ft . 2" Diameter Well= 0.1 63 X LWC 

Voklme of Water In Well gal.(s) 4" Diameter Well• 0.653 X LWC 

Voklme removed before sampf111g 'f ,~ gal.(s) 

Old weu go dry? ...1!L_ 

• Measurements taken rrom I lwe1caslng [=:J Protective Casr,g 
r-7 (Other. S pacify) 

Instrument Callbratlon: Caibiated within Range 
Conductivitv ~·~ Turbid~ @) 'k) 200 or 225 
DO 'IL•l> 

~H: 7 u~ ~or10 9£~ 
ORP \/•~ /i>IAf-!(d #) (IA,({\ P11""r fp k1111tnl'IIV't '{b ~ 1 

Water parame~ra: 

G I Pumping I r □ra:ownl I Dlasolvad G ~ Rate Temperature I Conductivity' Oxygen I Turbidity' 
(mUmln.J (Celalusl luS/cml lmr,/Ll fNTUal V 

l~SD lnltlal l 'tn lnltlal 11ilial ,c, Q lnltlal fo'l initial (o,C,1 Initial 77 l riKial -~'3. ( Initial ~ 
lY-SI. ,,.en ]t;'] J,5;> ..:L.r!... -~~-12' :1JJ.L_ 
/51>0 tY,1-& :3 3 ~ ~~~ 2.23 - (.p 'I. 1 -,~c} ---
/So~ l"3, 70 >l>'i. ~ -vg,rr ~ 
l'i/0 11-. ·70 .. ,4> o.DB CD /1, _; JG, .1 ~~I 
/~15 1117f ci>1 ;' 0 , 57- ~g - ;)fr, 9 ;<oJ. 
1,;~o r3, 11 ~'t~ o,S& ~-8~ -=11._, (o '3~() 
l2_i}5 11, Jt '«g~ Q, IQ[_ &;.'78 ~s" ·3.10 

J5. ~ 13 I 5"'f m O,(di;, ~;J -8. :s. ;>8~ 
15. 3-5' " l2· ~7 'd~? O,'JJ.> ~ - 7, -:> 7slL, 

IS''-/ i> 
'I , ,.'U ~~ 0, 7il. ID, 11 ::l/, 7 i30 

Water Sample: 
L~'t.O Time Collected 

Phvslcal Aooearance at Start I I Ph:i!lcal Aeeearance at Sam11ling I 

Color dovJ~ Color $"~ftl~ da.n)~ 
Odor - Odor -
Turbidity l{oo Turbidity jx_"L) 

Sheen/Free Product - Sheen/Free Product -
Samples collected : 

Analvaes Method # Bottles BoUle Slze/Tvoe Preservative Fleld FIitered 

voes 503O0/826OB 3 40mlvials HCL No 

: 
' 

Notes: 

4966/39196/◄_notes/GW Sampling log.xis 

_,, 



O'Brien & Gere Enaineers Inc. Ground Water Sampling Log 

Dale 1>Mto dt- ... r $Hi111 ~o°F 
Site Name NBIA GW Dellneallon Studi Weather 

LocaUon Bron1on Ml Well# Gf- l~ ... VA~ II 
ProjeclNo. 1271 Bf.41845.002.001 Evacuation Method ~tr\~lh, eume 

Personnel /:JS Sampling Method Low41ow 

Well lntonn1tlon: 

Dep1h of Well • n. Water Volume m. for: 

Depth to Water • Ct_ . l~ fl. 1" Diameter Wei a 0.041 X LWC 

Leng1h of Wa1er CokJmn n. 2" Diameter Wei• 0.163 X LWC 

Volume of Water In Well gal.(s) 4• Diameter wen• 0.653 X LWC 

VokJma removed before sampWng .. __ gal.(S) 

Did wen go dry? ~ 

• Measurements 1aken from I lwelCaslng c::::=J Pro1ective Caalng 11 
(Other, Spacify) 

Instrument Calibration; Calibrated within Range 
Turbidity: @ G@)or226 Conductlvly: t, ~ 

DO ~ .. j 

eH: 7 r~~ etor10 td 
fvr"I•) ORP Y•t· It) .;(..ilh f,,,.r -It, /'lf1.1J /~ I',,.. 'J k ~d ..... J; i,u_ 

Water parameters: 
, 

G I Pumping I 
lora~twnl 

I Dla1olved 0 I~~ I Rate Temperature lconductl~~ Oxygen I Turtildltyl 
(ml/min.) ICalalua) luS/cml !mall) INTUIl 

... 

/3'Jf Initial ~ lnlfa[ lnrtlal ,s.111 lnhlal lPgl lnrtlal "j 1 ~'1 Initial 
1, 7\ 

lnHlal -'I J, I ·,!nftlllf~ . 

l}~t> 1~,7~ (,3e> 4,,s: 7 . '73 - ?>s ., ~ ,~ ~~ ~ ti. g, (1 et> "l,7lJ ~ .- 3 '2, 'f ~:if{ 

,~~ l l i, ¥"8 utfr) ~11-;;l -, ,75" .• Y'd. 7 ;,~o} 
,~~ LE., 11:1_ (p )<t '1., &1_ ~ - JC,, 7 ~tf"I 
lfOO lj,O~ 47gb j. (,123 ...iJ._1 - ~(. ( d<18 
l't.O~ lj ,OJ ~ ]Cj <y. ~3 t•17 ....::.:f..1..1 ~ 
I q_,Q H ~77 1, fDS' llZCP - ':f_S', 'I ..J.!/!1-
l </..I~ G" (o~ '1, S'f 7,]7 -.i: -... c...11I!. 0 llL. 
l 'f_iJD ' ll 1 tJ!L CPF3 ']_, 6l) 7 , ,'J . , · tf8, J _j_L " /','J~ /"I, '11 (p~ 1, YG, 7,77 - f€.Co I'll.I 

Water Sample: l'i.~s-. Time Collected 

Phvslcal A011earance at Start I I Phis1ca1 Aeeearance at Samellng I 

Color ~Ji Color s-/11ftfl'1 chvJ1 
Odor Odor -
rrurtildly J~ TurbldHy 

Sheen/Free Product 
..,_ 

Sheen/Free Product -
Samples collected: 

,., 

Analvses Method ti Bottles Bottle Slze/Tvoe Preservative Field Fltered 
voe, 5030B/8260B 3 40 ml vials HCL No 

Notes: 

'\vtb ~WW Jvr,1\.1 f,. ... ,,, ... 1 

496e/39191114_notellGW Sa1r41llng log.xii 



O'Brien & Gere Engineers, .Inc:. Ground Water Sampling Loa 

Date &/'Ill o 
Se,-.-~J dt>,JJ..., ub 0 r,:; 

Stte Name NBIA GW Delineation Studl Wealher 

Locatton Bronson Ml Wei# Gi- ~~ -v~e ~~ 
Project No. 12716/41645.QQ2.001 Evacuation Method fUl~ Ifie:. ll!!ml! 

Personnel Samplng Method Low-flow 

Well Information: 
2<(.o Depth of Well ' ft . Water Volume m. for: 

Depth to Wa1er • ft. ;,~ ft. 1" DlameterWel •0.041 X LWC 

Length of Water Coumn ft. 2" Diameter Wei "0,163 X LWC 

Volume of Water In Wei gal.(s) 4" Diameter Wei= 0.653 X LWC 

Volume removed before nmpllng __ gal.(s) 

Did well go dry? ___M!__ 

• Measurements taken from I lweacaslng c::::J Protective Casing 
r-7(O1her, Specify) 

Instrument Calibration: Calbratad wtthil Range 
Turbldtt~:~ Conductivll >"'3 200 or 225 

DO Jl',.3 
11H: 7 Ve~ ./!-or10 !,::e), 
ORP \/4. C.fe..r-l- ,Pw,,,"1.. a-:r 1r: 'lo ....J- h;ir~ ..... r-~ 

Water paramatllra: le.,. f ' 

'" ~rl..,,-111,1.-~ 
(J 

G I Pumping I lora;
1
ownl I Con~ucti:ltyl 

I Dissolved G I~~ I = Rate Temperature Oxygen 
lml/mln.J (Cel■lus) (uSlcmJ (ma/Ll • 

ILiQO lnttlal ~0 lnttlal iltt.1-1!¾ Initial +lr. illllal l9f lnllial~ lnlllal-("(Cf.~illflal_j(K_ 

~ ts-~ all 1.e,1: ~ =1.Y!l_').. ll.1!_ 
~ H ~~! t • £1 UQ. =ff½ ~ g 1 2_-5"1. 1-0S' -/~,f. ~ 

, 

~ ~ 
'-~ 1:5?.:J.. -.fJ'f. J ,F,r-

ft:.~A1. ~k l:::92 -E!ll' B--
lL;J~ [(.,- - 'J.,-;zo .fuL - ui~¥ :,~ 
{l:;~ ~I 

~~(ft 
?- J.lC. ft -~ ~ 

lZ~ '::f.O ?-LS ~.?,t -~ (R__1_ 
--- --- ---

Wat.rSample: 
l 2_; ~"l... Time Collected 

Phvalcal Aooaarance at Start ~11'4'!'"1 I Ph:i!lcal A111!!!rance at Sam11lilg I 
Color W'4J',f <~ t/..-4(,,4,t Color Sit,#& Ch"'"" -1,~ tq1-"Af"-r ... 
Odor - Odor --, 

Turbidity VL""v Turbidity 'S ,,,,. tj,, _ff•, ,IJ,, , 
Sheen/Free Product - Sheen/Free Product 

Sample■ collec:ted: 

Ana...,_s Method # Bottles Bottle Slze/fvoe Preservative Field Filtered 

VOCa 50308/82608 3 40 ml vials HCL No 

Noles: 

4956/39196/4_nouts/GW Sampling log.xla 



O'Brien & Gere Engineers, Inc. Ground Water Sampling Log 

Data ~/Jlt-
tt/+t! ~ ,/2 cr~"<dlyf.,,,,,..f/A~f>.1-<L . 

Ska Name NBIA GW Delneatlon Stud~ Weather 

Location Bronson Ml Wei# 3 · - i,i;: 
Project No. 12716/41845.002.001 EvaC\lation Method QtL; ffd.·h', 11um11 

Personnel C>rj_Jfi.iS Samplng Method 
r· 

Low-now 

Welllnf~~ 'J_.,(" Depth 01,,~ ell' it,~~ fl Water Vokime /ft. for: 

Dep1h to Water• l1 ~.1. fl 1" Diameter Wei= 0.041 X LWC 

Length of Water Column fl 2" Diameter Wei • 0.163 X LWC 

Voume of Wa1er In Well gal.(s) 4" Diameter Wei• 0.653 X LWC 

Volume removed before sampllng _ _ gal.(a) 

Old well go dry? --
(Other, SpecWy) 

• Measurements taken from I lwe11C■1ing C==:J Protective Casing I I 

lne1rUment Callbra11on: CaObrated wffhln Range 
Conductfv!!},: r::.'' Turbldk~: zero 200 or 225 
DO 

_.. .. 
eH: 7 -· 4 or 10 
ORP 

,..,.,, 
(i,1- .A.~ffci· -It- 'I .' <; 9 ,,,,,,., PP"-i' /0 11'-LIL. '.,,L., 

Water parameters: 
. - ,. 

, ~f~,,/, 

G ·1 Pumping I 
lora:ownl 

I DIHolved 0 
~-" 

Rate Temperature lcondu~:,, Oxygen G ITu~ldl~I 
(ml/min.I (Cel1iu1) (uS/cm) (ma/LI (NTUa) 

.~1:~·f; Initial lnllal , .. ~ 1i~~ ... , I Initial().'_;) lnHlal r.-39 lnHlal •-/JJ.'-' 'rtHlal-1.il_ 

0-l'l. :9,.St- ~ 
ljqg I . IJ._ 1,, "! ·2,o ~ =12..J,~ M ~ /'f-03- -1fi= <P-l" .1:¼ =11..&.V 

f~ ··C,J cJ-(1- 1n ~,._ 
lJAi~ 3 "' 1 ~er c// f., i ,;!G) - r . ~, I M tlPt O .. t:S: Ml :AfJ 

!i ~~ 
o.,,... :lk :/JJ~} I/iii_ ~ ii= ~ ~3 ~ -11.3P 

,'J... .:r1:; o.e, ;~z~ -f tz. I ~3,. 
Water Sample: l!·-DO Time CoUected 

LI , 

Phvalcal Aooearance at Start .,._. ,-,,.,-""f\ ~' I Ph~lcal Aeeearance at sameine I 
Color s-ltt,ifJL_ C ,.,...,J,,, .. 11,#tl(-rJi·.,c~1or s;~. : 

Odor Odor 

Turbidity ~1 !f '!f:2 c. ll~ I -, Turbidity 

Sheen/Free Product Sheen/Frea Product 

Sample■ coll.cted: 

Analvses Method • Bottles Bottle Slze/Tv""' Preservative Field Fllered 
voes 5030B/82608 3 40ml vials HCL No 

Notes: 

, 

4966/39196/4_noIoa/GW Sampling log.,ls 



O'Brien & Gere Enalnaers Inc. Ground Water Sampling Log 

bate ,;;1,z,110 . ,, "'I;: 
She Name NBIA GW Delineatlon Stud~ Weather l,ifr ~..... u !, 

Location Bronaon Ml Well# 6f - ~s: - v~e 11,5 
Project No. 12716/41645.002.001 Evacuation Method fe.r1', t-" f-1 '- eum!! 

Personnel r4) Sam piing Method Low-now 

Well lr1forma11on: 

Depth of Wei • fl Water Volume /fl for: 

Depth to Waler • 3. ~~ fl 1" Diameter Well~ 0.041 X LWC 

Length of Water Cotimn fl 2" Diameter Well =0.163 X LWC 

Voume of Water in Well gal:(e) 4" Diameter Well= 0.653 X LWC 

Voume removed before samplng __ , _ gal.(e) 

Did well go dry? ~ 
(Other, Specify) 

• Measurements taken from I lwalCaaing c=J Protec111ta Casing I I 

Instrument C■llbraUon: C111llbratad within Ranae 
Conduc1lv!!): ¥'i Turbldft:t: zero 200or 225 
DO ~·., 
!!H: 7 i!) -r10 ~I,~ 

ORP Vt,:i_ r"rii .i- lo "''" p1wr ~ M,011,+.r, ""I 
Water parameters: I 

G I Pumping I IDr■~ownl I Dlaaolved 0 I:~ I 1m7i:n.) 
Temperature IConducl~~ Oxygen I Turbidity I 

(Celalual (uS/cml Ima/LI INTUal 

JL,ot> lnl1fal 
ci}OO 

inHlal Initial 
p,)O 

lnllllll (, 7' lnltlal 0,7"3 Initial 7.<;""J lnHlal - J ~ 8 ,(o inilal ;;>S'lo 
lb 0 , l<R,O iJ-4~ (,~ Q,,)1 ---2.il ...::.m:,_.;2 1,0 
Iulo " ,~•>I (ec,fc O,~d ~o na_ "'J, lj 
lllf~ IJ• l'-t <Pf.t.1 0, c).;) ___23_ 9 - l'I ~ • v .JS!L 
[lJolO p, '57 (, 'l~ c,, \1 _:]_0_7 -rw.& _j£l. 
I (i,,JS '. f 3.~Q (a1~ 0,f] 7, J~ ~.3 ~ 
liQ30 1,,J1 &Jo 0,13 J, 37 ..::ill! 0 _jJQ_ 
(~3~ \"l·\~ Ci~7 -%fr "'1 i '.}~ -dil,_\ _!R_ 

~ i '3 . ol .s- "1~.s? l 7,33 =-fi.Ji.3 

* Ult ,~,~'? (e 70 O,fo 7, 3</ -148.~- ---
tc.'fih \, 13,L,~ (.p7'# D,ll , , 3l/ -1 '(-8.<) ~7 

Water Sample: l{dfSb 
TinleCollactad 

Phvsleal Annearance It Star1 I I Ph~slcal A!!i!!arance al Sam~lkig I 
Co!or ClouJ'.1 Color c'~ 
O<for - · Odor -
Turbldly eQ. Turbidity c...~ 
Sheen/Free Product - Sheen/free Product -
Sam pies collectad: 

Analvaes Method # Bottles Bottle Slze/Tv"" Preservative Field Fllered 

voes 50300/82608 3 40 ml vials HCL No 

Notes: 

,966139191114_nolel/GW Sampl ng log.xis 



O'Brien & Gere Engineers, Inc. Ground Water Sampllng Loa 

Date 5'( 'JI lb 
c.ll"ir 7o~i: 

Site Name NBIA GW DelineaUon Studi Weather 

Location BronlOn Ml wen# G~- ::>S:- Vi1 Pt1, 5" 
Project No. 12716/41845.002.001 Evacuation Method ~e{l,~t1\ln '-2!!m~ 

Personnel ~ Samping Method Low-lfow 

Wtll lnfonnatlon: 
Depth of Well • fl Water VokJme /ft . for: 

Depth to Water • ~.~ c)- ft. 1" (?lametarWell = 0.041 X LWC 

Length of Water Column ft. 2" Diameter Well= 0.163 X LWC 

Volume of Water In WeU gal.(a) 4" Diameter Well• 0.653 X LWC 

VolUme .removed before samplhg _5__gal.(s) 

Did wel go dry? .Vt> 

(Other, Specify) 
• Measurements taken from I lweu Casing C=:J Protecllve Cashg I I 

Instrument Callbrallon: Calbratlld wlhin Rai,ge 
ConductlV~ ~) Turbldlt~: xero 200or225 
DO t/•} 
1!H: 7 Y,~ a>o,-10 Ve> 
ORP !lo:~ P,.1<>,~ lo ,,.,,, Prt<>(' -h M "" ,far," , 

Wat.r p■ram■tere: 

G I Pumping I lora7:
1
ownl 

I Ol■■olved 0 ~ {m~:n.l 
Temperature I jconducttvl~ Oxygen I Turbidity I 

{Celslus) fuS/cmJ lma/Ll INTU■l 

l'lt'> hltlal lfl> Initial lnMial ,~~ ln~ial 5'8 inlial o.J&" Initial 
7 , G>( lnllal - 1~ -0 

lnllal~ 

t:f6b [S,~~ ~~ O,C/o -,,47 ~b JQ__ 
l'I: s~ l~ -~~ i.SCP (<). 'f.'t 

~ -J 3o,' '" l" ,.oO ,~·. ':ll ~')tf._ o. $'], -12.o.;).. _XL 
l£,,~ /S°J~ '::>S> o ,(p;, ~~ - f c}I. I ___9Q_ 
l5Jc, /g~ q;-'i_ 01]1 7,;J -\ J~-4 3!J_ 
{';if,' l~·'i.1 ~~4 O,CPC2 7, -3~ - I -17., .l.o.:L 
/Is',}_(}_ /~(R~ S'Sl.c 

~ 
,. 1d ·• l'f;>, I Jl£ 

I '5J(· 

~ 5'53 0 7, ~, - /~1• 7 ~ L5':.30 !it/~ o,~ 7,.a~ - '1/s-. a . 
/ 11.r: ' J 5' 'IJ'I ~5'~ "' ~, 7 , '}c) - l'iu. B tl 1 

!Water Sam pl■: ,~-?> r Time Collected 

Ph1111lcal Ao""arance et Start I I Ph~sk:al AeJ!!!arance at Sameling I 
e, ( .:N.) 1 ! ~-,1~!1._ Color Color dovJ~ 

Odor - Odor 

!Turbidity ~l.."7 TurbldftV \n 
Sheen/Free Product - Sheen/Free Product -
Sample■ collecltd: 

Analvaes Method # Bottles Bottle Sixe/Tvoe Preservative Field FIitered 

VOCI 50306/8260B 3 40 ml vials HCL No 

Notes: 

4966/39196/4_notel/GW S.,mpllng log.xi• 



O'Brien &. Gere Enalneers, Inc. Ground Water Sampllna Loa 

Date Sf}/10 de~r 70c)I~ 
Sle Name NBIA GW Oellnaatlon Stud:t Weather 

Location Bronson Ml Well# .6P- ~S" - \fAft J7.f' 
Project No. 12716/41845.002.001 Evacuation Method t'c,-(\'>hlft" 11!,!ffll! 

Personnel ~~ Samping Method Low-flow 

[Well lnfonnatlon: 

Depth of Well ' ft. Water Volume lit. for: 

Depth 10 Water • ~." l fl. 1" DlameterWeD • 0.041 X LWC 

Length of Water Column n. 2" Diameter Wall= 0.163 X LWC 

Voklme of water In Well gal(s) 4" Diameter Wall= 0.653 X LWC 

Voklme removed before Hmpllng _q_gal.(s) 

Did well go dry? WO 

(Other, Specify) 
• Measurements taken from I lwau cesng C:=!Protecllve Casing I I 

Instrument Callbratlon: Calbrated wlthi'I Ran11e 
Conductlvlt:t: Ye, Turbid~: zero 200 or 225 

DO yl.) 

eH: 7 ,c,. lDor 10 Ye> 
ORP ~•i 

Water p1ram11era: 

:~G I Pumping 

jora{:,°wnl 

I Dlssolved 0 . G Rate Temperature I ConductMtyl OXygan l·TUrll!dltyl 
(ml/min.\ rca111u,1 luS/cml Ima/LI (NTU1\ V 

11~ ;>o lnltlal ltfD Initial lnltlal 13· g·lP 
lnllal f;'tJo lnllal I •lPO Initial 

{.p .'f 1 lnllial ~ 73, ~ in1t1a1--1{a__ 

(f>,· •n· ---,~is !in sn o-U _I&:} ~ l)(;.fi:, _21_ 
l )} '2 l'lo (I., I 11 Sii!D Q,lj I' Oq,. ·- I '31,? ___fl_ 
n~~ J4D !(Q, '1.7 5f3 O,CJ>{.p 7, 11 _::_fl_!j_. ;;? '3, 

llYo l~o lw · '°" ':535 0-CD~ -7, '30 -- 1.n.-, >~ 
13.':l.-5. f't_O I (!o·~ ~~ D,~~ ~ - l(o'I'. 9 -1L 
l ~i>b fjO jt.,I~ 53~ ~.~~ ,.~ I -171,9 _R__ 
I ~S"S 1~0 t5", 7~ 5~5 . o,<ol ~ - l71,v I~ 
Ii.loo JYD 15,'i? 5_?1 0,5'1 1-iil - lloS, 3 1q 
1~05 l~Q 7(,,, I ~ S-~j o.s~ ~ -,~<,. 0 ~ 
l'-f (D l '-ft> !c.,. 3) 5' J-;1 O .-(,.0 ,,Sb -/7),~ ~3 

Water Sample: fi_lo 
1'11') t5, 71J "J ti 4 0 , S-1 ~-51 -rn. 1 c:i.>'l 

rme Collected l<l~o (l.,•t,O S"°~{P o,q.~ .,,~g --~.~ ~3 
Phvslcal An""arance at Start I I Ph~•lcal A21!!arence at Semellng I 
Color c(ovJ~ Color c ·le.•\.r 
Odor --.. Odor -

ITurbldHy . 7~ Turbldly ,3 

Sheen/Free Product - Sheen/Free Product -
Samples collected: 

Analvsaa MathOCI # Botties Bottle SizefT~ Preservative Fleld Filtered 

voes 5030B/8260B 3 40 ml vials HCL No 

Notes: 

4966/.l9196/◄_notel/GW Sampling log.•I• 



O'Brien & Gent Enalneers Inc. Ground Water Sam1>llna Loa 

Date fifo/JO 
dvJJ<A-} + 4 ~ • ,:; 

Site Name NBIA GW Deli'leatlon Stud:t Weat)lar 

Location Bronson Ml Well# C>W M - "' & - ':,dts e ;; I../ 
ProjedNo. 12716/41 MS.002.001 Evacuation MetllOd fu1~±111 ,-nc. !!!:!ml! 

Personnel Samplng Method Low-flow 

rN•ll lnformallon: 

Depth _or Well* ft . Wat ... votume m. for: 

Depth to Water • ft. t" Diameter Well~ 0.041 X LWC 

Length of Water COiumn ft , 2" Diameter Well• 0.163 X LWC 

Volime or Weter i, Well gal.(a) 4' Diameter Well= 0.653 X LWC 

Volume removed before aampliig __.1_gal.(s) 

Old weu go dry? ~ 

• Measurements taken from I lweucaang c:=]Pro1ectiYe Casing 11 
(Other, Spactly) 

ln1trumant Callbratlon: Calibra~ wlhln Range 
Conductlvk:t y:., Turbldlt:t: zero :tt > 200 or 225 
OD "• ~ 
!!H: 7 Y«'> 4 or 10 

f<11fi J l'-1-'""-t-r,j ORP 
.,,,., /o,,.,," •P-fltt{ -t- /ou, 

~•ter parameters: 

B I Pumping I j0ra7;ownl 
I DIHolved 0 ~ Rat■ Tamparatu .. lconduc~~ Oxygen I Turbidity I 

lml/mln.l ICelslual luS/cm) Ima/LI V INTUe) 

(Oa.e> initial /5"1) Initial lnltlal °t-~ iiltlal r;gf lnltlal f ,(p '1 Initial 7, ~~ i,ltial .... ;7 '3- • I lnltlal~ 

I 0;>5" I ~ 
,7g7 ':ll ½ ___:l_:it 1£..~ ~ 

~ ~ 
~~ (, >cf ..13...'-f ,,. --1..iL_~ 

~ "Jrt Ci. iAS" ~ ·>7 e 'Nt./t, -- ' ' £t Cl, CS- ~ ~5 ~ ,.~,, J 7 o, (~ ~ -ic..~ ..!f..!1_ 
lGS'b I ~vP/t> '?-2'3 C, ' l'-{ ~Cf ~o ~ • ~zt ~ IA~ 1# o ... c4t ~ -~t lU'' ~lo () \ 7.,,.>~ -/u.f', "S' 

\\BS'.'. ,, 6.\ ~1, ~de; 7.~f ---17),} 48'! 
'H(O '3,'.I~ 57i OvO+ ,. ita1 -i1·1,.,-f 70f.f 

Water Sample: ' 

Time Collected ruo 
'Phllaical Aooearance at Start I I Ph:tsical ~11earance at S1m11ing I 
Color duvd~ Color c_L,..,J~ 
Odor --- Odor -
Turbidity !.ti,~'-, Turbidity i.,.~t-
Shean/Free Product - Sheen/Free Product -
Sampl•• collectad: 

Analv181 Method # Bottles Bottle SlzefT110e Praserv1tive Field Filtered 
voca 50308/8260B 3 40mlvlala HCL No 

Notes: 

•966139196/•_no!es/GW Somplng log.Jds 



O'Brien & Gere Enaineers, Inc. Ground Water Sampling Loa 

Date 'ii I J//,, 
Weather ~<..-"·\ {' q~o ,-; 

Site Name NBIA GW Delneation Stud~ 

Location Bron1on Ml 
WeH C,t~{g. ~ ~ J( 

Pro)ect No. 12716/41645.002.001 Evacuation Method = 6 C. =m= 

Personnel Samp~g Method Law-now 

Well Information: 

Depth of wan• ft . Water Voume /ft . for: 

Depth to Water• "71 ~q II. 1" Diameter Wei= 0.041 X LWC 

Length of Water Column ( -", n. 2'' Diameter Wei• 0.163 X LWC 

Volume of Watar In Wei gal.(s) 4" Diameter Well• 0.653 X LWC 

' 
~gal.(s) Voklme removed before eampnng 

Did wea go dry? --

C=:JProteetlve C,ung 
(Other, Specfy) 

• Mea1urement1 taken from I lwe1 Casng I I 

""""•mOC.7" ,_.,.,...,, Conductlv!!}'. i/.. • ~ Turbldty: zero v,s 20001' 225 
DO +tJ, 
!!H: 7 'f•~ 4or10 Vc-J. 
ORPjjil 1/i::Z v~e--o IO ""V\ ('r•;r +o k"11rf>rt,.,~ \Z: .;i 

Water p1r11meti!ra: J 

B I Pumping I 
_Jor11~ownl 

I Dls■ol\'lld 0 I~~ I Rate TemperatuN lconductlvttyl Oxygar, I Turbidity! 
(ml/min.) (Catalual (uS/cml (mg/LI ' 

INTUal 
. .,· 

°\ID l~ G,, -· 
lnltlllt -u,.j 1nn1a1 lnHial lnillal t6,t.';). lnllal nftlal 0/11 .. in-., ~ ~o lnHial ---

~tf ~ 1 52 C, () 7 o.~ w--r4H - (o~,~ ~ 
j1C ~? .~i .. ~7 ~·~ , . I tt'i -1~0. 0 JS0j_ 
~i~ '1:~ s1~ G,1, - 13 fo,I.J 

{,;4 ~JD 

~ -Rf- o, Ja.- (i,. <l:4 .::..r:tJ.i I 
13[ 0. )i' _G .'H - ( 1/-1/, I I ~ 

"q(> ~'f(/) "· ~( <ci,ci, ::1!:ll!...'1 .!:t.1L 
1:'I.& 

~ 
,f'jJ, C) .er T.d 0., - 1'17 ,J. EL ,m ~ 

I 
~,>- a,\\ '], t>(p ~ 'a' l~~ ► 

1.G.$. \\ A 
¢,:;,;- or l 0 7, 0? ~ti 

ibblJ \ t;'l/0 0 .6'f 7,oq I 

IWamr Sample: 
·":" 

Time Collected id# D 
I 

Phvelcal Annaerance at Start I I Ph:l!Sical &!!!!&ranC8 at Samel!lll I i 

s1,"~rt1 cJtJvJ~ C.(,N,/"7 \ 

Color' 
' 

Color \ 

Odor "--- Odor -
rTurbldly r-v) Turbldly ~.,i:::; 

' Sheen/Frae Product Sheen/Free Produe1 -
SamplH collecmd: 

Analvsea Method # Bottles Bottle Stza/Tvoe Preservative ™'Filtered 
voes 50300/8260B 3 

,. 40 ml vials , HCL No 

" ,, 
' 

I I 
I! , . 

Notes: ( 

, . 
I , 

' 498EIIS9196/4_notes/GW Sarnpllng log.xis 



O'Brien & Gere Enaineers. Inc. Ground Water Sampllna Loa 
Date f,/wlto 
She Name NBIA GW Delineation Study Weather ~-"-• 7,, 
Location Bronson Ml Well# ~IJ~"J) 
Projact No. 12716/41845.002.001 Evacuation Method """'I.£ llUm(! 

Personnel t. C.J.r.., ~l."t.ilt.r ~amping Method Lcw•ffow . ' 
Well lnform1tlon: 

Depth of Well • II. Water Vokima /ft. for: I 

Depth to Water • s-ss- ft . · 1" Diameter Well= 0.041 X LWC 

' Length of Waler Column ft. 2" DlametilrWell •0.163 XLWC 

Volume of Water in Well gal.(s) 4" Diameter Well= 0 .653 X LWC 

Voluma ramoved before sampling :Z.. gal.(s) 

Did wal go dry? ~ 

!Well Casing 
(Other, Specify) 

• Measurements taken from I )(. c=:]Protective Casing I I 

Instrument Callbratton; Calibrated wtthri Ran~a 

Turbidtty: e Yes Conductlvttv Ye..1 200or225 
00 Y&1 -oH: 7 Y'-' f4.br10 

ORP Yu 

Water parameters: 

B l Pumping I 
/ora;own/ 

l Dl■1olved 0 ~ Rate I Temperatural I Conductlvlt91 Oxygen I Turbidity' 
/mt/min.I ICel1lu1I luS/cml (mn/LI V INTUsl 

OIi's" inHlal &l2 lnltlal ~.i:z inlfal /C,, 7<f initial t'B<I inltial 
;l.'(, 

riltal~ inillal --1!!!!_ rittlal -1!11..& 
0120 (Oo s;n Ii ,(,r ~"' ~.or i,a.t- J,I'" SU,'I 

Ql:lr [~Q t.~, ''·"' ho, I.qr 7,37 ~ /r/7,, 

ono IQO s::.r, 11,,.r, '11 0,l'S- 1,'(Cf -107. 2. /Ot$:. 
orss-- jQO tS] ''•tQ '7Q o.1r:_ ~ ~ -1LL 
Ofl./o K)o t•£Z l,.,, ,t,. f,l"''J_ ...1zJ1 ~ 10,I' 
ot-'I<' (Oo f-•1'7 1'.,,'I ,2t O,'J_!:/_ b,,r ~ ~ 
0Bs11 ((X} )•~ l,,cttf &J'I D, '(:t 6, '1', _::1J2U '1S,o 
orrs: Ii~ $,,.., /t,,'li ,,:i o:n 7,fJO -110.r- _!f1L_ 
~1ov (QQ ~. $"7 l,.s-t, litl 0,17 7.01 -111.1 !llL 

Water Sample: 
oC\lO Time Collected 

Ptivsical Aooearance at Start I IPh)'.!icBI Aj!j!&arance at Samj!llng I 
Color tl•"h Color e/,,..r 
Odor - Odor -
Turbidity 11,q, O Turbidtty ~S" 
Sheen/Free Product - Sheen/Free Product -
Samplas collected: 

Analvses Ma1hod # Bottles Bottle Siza/Tvoa Preservative Field FIitered 
voes 50308/8260B 3 40 ml vials HCL No 
Me!als 3005A/6010B and 7470A t 1 L NH03 No 

Cvanide notal and free l 9012A and SM 4500 1 250 mlPolv NaOH No 

Notes: 

+ }(jJ 1>'1f) ► 9 :l 

4956/3919814 .-S/GW Saroolino /oo.Jds 



'fj,..._ L1a- ~A.""' T-, r.. .. J ~ ,. tf Otf T.,rf. 

oci.r- , .. t,n ,,.1, r,tJ 7,04/ - , 12 ., J.,.f. 
•'Ito (II t• r, ,,,r, 

'" 0,f() ..,,0'( -,,i,J 1,., 
•••r ''° ;.r, , .. , ff:f" D,J'I '·'" -112 ,'1 ,,., 
,~ae (01 ,.,, "·7' .~, 0,1'1 ,.01 -11 .. ,7 at.J 

5A ... ,1&. n,..._ O'tJO 



O'Brien & Gere Enalneers, Inc. Ground Water Sampllna Loa 

Date ~,. (0 

saa Name NBIA GW Delfna■tlon Study Weather f;AAf: I ,.J . 
Locallon Bronson Ml Wall# ~hl-l'JI 
Project No. 12718/41845.002.001 · Evacuation Method Jl,J.~cr !!!!me 

Paraonnel c.C.tll• t~lcr Sampling Me1tiod Low-flow 

Well Information: 

Depth or wen • n. Water Volume Ill for. 

Depth to Water • , .1 f' n. 1" Diameter Well= 0.041 X LWC 

Length of Water Column fl 2" Diameter Well• 0.163 X LWC 

Volume of Water In Wei gal.(s) 4' Diameter wee= 0.653 X LWC 

Volume removed before sampling ~gal.(s) 

Old well go dry? ...,x_ 

• Mnsurements taken rrom I ~ !Wei Casing [==i Protective Casing 
I I (01her, Specify) 

Instrument C1llbn1tlon: Calibrated wl1hln Ranae 
Turbldly;e 

"" 
Conduct ,itv ,._, 200 or225 
DO ,, 
oH: 7 ill /4.hr 10 
ORP !A 

Water parameters: 

G I Pumping I lor■;ownl I 01a1olvltd 0 ~ Rate Temperature lconductM~ Oxygen I T11rt>idltyl 
(ml/min.I {Celal11al (11S/cml (ma/Ll INTU•I 

{0'10 Initial {I# k,ltlal '1,:sr lntial ,,.St' lnltlei 
,.,,, 

Initial ~-'"' lnHial---2d!_ initial ._ 71' Initial ~f/S.:J 
to.,r '"' ,.tot ,,~,, 72] l,w ~ ~ ~ .. " 
10~ lac') , .t;z tt,01 -,o, e,.79 ..:J.:ll... -,9., '°'-" ---
lO'lr [OO ,.ta l1,a.ct ''Y.. 0,YtJ.. ~ ..::!PM _tz._r_ 
I OS't' 100 , .,:z. ,~.9~ ,,o O,'l:Z ~ -fo?.'J ~v., 
[f},S°J {01 ,,t.1. 17,11 "" q.3' __M!_ -ltJ?,I ].J.J' 

I ro" 100 '.t-2. /1,J'f ''' O, 'It ~ -/qi,.'( ~ ---,,or (01 '.t1_ lz,n ,,, D,fJ ...:J.4Y. -101,T J!t..L 

"'° (OO ,,,..1 17 ·'ll "' o.'I~ 7.~, _,,,,., 
lS:.?. 

f[[I: llO I!..,.,_ 17, lfl 2!~ ~.'n --2.13__ ...::.1!M 11,L_ 

Water Sample: 
ll"Jo Tine C<lllecied 

Phv1ical ADDe■r■nce at Start I I Ph~slcal Al!~ranc■ at Samerng I 

Color C~.~ Color tfc-
Odor - Odor -
Turbidity ,'i/r- Turbidity ,r 
Sheen/Free Product - Shffn/Free Product -
Samples c0l11cted: 

Analvses Mathod # Bottle1 Botti& SiZelTVDII Preservative Field Fllared 

voes 5030B/8260B 3 40 ml vlalll HCL No 
>J -.1.. l.s I I c.. A/HO 'l 
( r.'11\1Jt. I ;;,~..,.., .A/a(l~ 

Noles: 



O'Brien & Gere Englnee!'ll, IQc. Ground Water Sampllng Loa 

Date hM{lo c,\o_,J1 I P>'I (1.., .. 
Site Name NBIA GW Oelileation Studi Weelhar 70> 
Loca1lon Bron,on Ml Wei# l~Yi5 ~j 
Project No. 12716/4184~~2.001 Evacuation Method !z(,t- !!!!me 

Pmonnel ?i.,s I l<. Sampli1g Method Low-flow r-
Well Information: 

Depth of Well• II. Wallir Voume /ft . for: 

Depth to Water • 7,35 IL 1' Diameter Well ■ 0.041 X LWC 

Length of Water Column fl . 2" DlamelllrWell • 0.163 X LWC 

Voume of Water ii Well gal.(s) 4" Diameter Well= 0.653 X LWC 

Volume removed before samplng ;} 
3

/vgal.(s) 

Oki well go dry? -1U.I)_ 

(Other, Specify) 
• Measurarnen1a 1aken from I lwelCaslng c=JProteclive Caailg I I 

Instrument Callbratlon: Caftbratad wthln Range 
it> Conducllv~ ?t ~ Turbid~: zero 200 or225 

00 Yf( 
eH: 7 ~I 4 or10 t~~ 
ORP }!J 

W.tar parameters: 

B I Pumping I ,□r•:,ownl I DIHOIVad 0 ~ Rate Temperature lconducUvl~ Oxygen I Turbidity I 
lmUmln.J 1c,111u1J (uS/cml Ima/LI V INTUal 

i 3o 
nltlal jl/'b nlllal 

7.), 
inhial 1L 13 illtial '515 rilllal 'I y 9 rilllal G 87 Initial ';)(J' 7 rillal 7) Qp --- ---1;~ 7.~s- lrt•')w 5'0(j "''" ~,SlJ; )1, 3 _l_E[_ 

~Jfo 7, }S:: 13• to <;'I! o · ?l ~ "I 7 _m__ 
<i°4'2. 7. >S:. 13,I~ Slj <! , S'I G, ''84 ~ i\os 
Z'.S1::> 7, ~5: LJ. 12. slu ~.</( (9• '11 er, J.. _j_1.]_ - --
ts-'> 7.1,~ 1J, ..,~ 2 ,~ 0 •. 'f..O G.Cfo ...!!.:_]_ ___:!f!L 
~Qo 7. }S' ~~. 7~ Ql O , :>3 ~ ~ ~ 
~05" 7. )S" Jc).,JJ 51} O , c)8 ~ /13 ...::5J2 -2S:_ 
~IO 7, 1{. p.. S" 'i s:·1 I Q, ~\ ~y -=-lM ~ ~I> ,. 1,!,°' 1.1 .i, ~I) 0 I I (g ~ '-I ~ ~1 
CJ'Jt> I 7. }5 13, )"\ S"'Jo b, 13 " . °lg - cJS,S 38 

Water Sample: q~o Tine Collecled ... 
Phvalcal Aooearence at Start I I Ph~lcal Aee!arance at Samell!!Jl I 
Color (1/'>t ~( Color 

dtt\ c 
Odor - Odor -ITurbldtty ~Slp Turbklly 

Sheen/Free Product - Sheen/Free Product -
Sample• collected: 

IAnalvses Method # Bottles Bottle Size/T""" Preservative Field Fllered 

voes 50306/82608 3 40 ml vials HCL No 

Mthh I IL 1\1 i.w, '3 

c...."'"''" I ',l.;b "11 tJ .. 0~ 

Notes: 

49ee/391S6/4_notu/GW Sampling tog.x1s 



11,MJ. f11Mf p .I) Tv,r loll \6 f~ oR.P jl.rr,h 

1J', 1'-(0 "), ~S' i,,GiY t; JS- O. ff 7,o~ , ~.°l ';).). 

~~o / l/6 7,Jf I~.~ 7 '"J. tJ 0 ' I 3, 7,ol - 3·? ,7 11 
°135' I ~1> '7,)~ ,, . (pc).. s- I) '1 a, \LI 7,ol - u,'l--. .q 

1~0 I 'lo /. }S' I~,-, I '>J<.o o , \ l '7,o;).. - ":J], ~ 



O'Brien & Gere Enalneers Inc. Ground Water Sampllna Loa · 
r,f,f lo ·• I . ' Date ' .. duz, M k..t,. ; ?or 

, 
Site Name NBIA GW DeWne■tion S~udy . Weather . . ,; 

Location Bronson Ml Wall# ,., ~ .. .. , , 
' ' 

•, ' . . u..,u,.,. eu~~ Projecl No. 12716/41845.002.001 
' 

Evacua11on Method 

Personnel t. c..r. LK.1 <cJ.:"~ifl,r- Sampling Method .. Low-ffow • ' . , ,, 
,, ... , ' 

Well Information: .. ,. . ., 

Depth ol Wei • ft. Water Volume /ft. for: 

D~h to Water• 7..p ft. 1" Diameter Wea 2 0.041 X LWC 

Length of Water Column It. 2" DlameterWal •0.183 X LWC 

Volume ot Water rn wen gal.(s) 4" Diameter Wei= 0.653 X LWC 

Volume removed before 11mpling -£._gal.(s) 
Did weu go dry? 

• Measurements taken lrom I ~ lweucaslng C=:J Pro1ective Casing 
r---1 (O1her, Specry) 

ln1Irument Callbratlon: Calll>raled within Range 
Turbidity: @ y.., 200orf' Conductivly Y l f 

DO Vci 
eH: 7 v~, f9;!r 10 
ORP ~-

Water p1ramata111: 

G I Pumping I 
lora;ownl 

I Dluolved 0 ~ ~ Rate Temperature I I Conductivity' Oxygen 
(ml/min.I (Celsius I luS/cml fmalLI V • 

OltO lnttlal 100 inllal 1,lO lnllal "''; lnltlal 0.010 lnklal Q.t~ lnltlal s:n fnftlal R.lf,f lnltlal l/1.1,D 
oto,r 100 7.~~ f'I.Q O•'-" '-· "7'1 ,.,9 '/P.f- 1n,.s 
01'1" IO~ 1.i, I s--.,s- o.s-1~ ~- 'If _];lL ~'1.1 Jmd. 
Ol'I~ roo ,.n ls.'12 o,s-11 ~ ,0$" ~ --1l!..L lfJ'J, "i 
01'.IO 100 :Zill l~.~r t.oa.'I f,07 ,.11,. -S''f,, $°lie," 
ori~ 100 "7,d l'I, i'I t.uo o.r'1 _H!_ -,%.a :r~,.~ 
OU! fOO :z. 2.CIJ Jq,l,2. [.ou, O,rt "1,11 -,,.~ :2 70, f 
OtSS' (oo 1, 30 '"· "" l,Ol't o,,, 1,,,. -7tJ,f/ I,,._,. 
Of'IO 100 ],Jo i't. oo l,012 f.ST ~ .)1,S" Jn..L 
Ol'lr' too :Z ,31 /l.,r l,QI 'l o, r-1. "7,11 ~ ..1!fL 

Water Sample: 
Tina Collected Oj~O 

Phvslcal Aooearance at Start I I Phy11c1r Ao~earance at Samelng I 
Color e1,11!t Color llu-r 
Odor - Odor -
Turbidity 11[! Turbidity :lf,¥ 
Sheen/Free Product - Sheen/Free Product -
Sampln collected: 

Anatv1&1 Method # Bottles Bottle Size/Tl/Ile PresttNatlve Field FIitered 
voes 5030B/8260B 3 40 ml vlals HCL No 
Metals 3005A/6010B and 7470A 1 1L NH03 No 
Cvanlde /total and free\ 9012A and SM 4500 1 250ml Polv NaOH No 

Notes: 

4966/3919el4 notes/GW Samolina loo.>t/s 
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O'Brien & Gere EnglnNrs, Inc. 
Date ,ftlfo 
She Name NBIA GW DeUneatlon Study 

Bronson Ml 

Weather 

Wei# 

Ground Water Sampling Log 

Location 

Project No. 

Personnel 

1271 e/41845.002.001 Evacuation Ma1ilod 

5amplng Method 

llv(I ..r pump 

low-flow 

IW•II lnfonnatlon: 

Depth of Well • _____ ft. Water Voklme In. for. 

Depth to Water • _ _.'(.'-'(,....,f'-'-__ 11. i-----· 1"DtanielafWell•0.041 XLWC 

--~~_It. ,__ ___ ._. 2"DiameterWell•0.163XLWC Length of Water Column 

Vollme ofWaterln Well _____ gal.(1) .__ ___ '._• ....a.4'....a' D=la=,;,=•=te._r W'-'--"'ela....•....a0=.6=53"-'X-'-L"-'WCc.=... __ _. 

• Musurements taken from 

. 
' , •. '. Volume removed before •!l!llping 

· ,Old well 90 dry? 

· . · C:J Protective Casing 

lnnum,nt Callbratlon: Calibrateg within Ralge 

te.s 2ooor@ i~'f: ••. ' Turbldly: zero 

Walar parametera: 

B I Pumping I /ora;
1
own/ 

I DINolved 
Rate Temperature I lconductlvllyl Oxygen 

(mUmln.) /Celslual luS/cml (mg/L) 

1(190 tnnlat '" lnlllll '/. '1.:t Initial .ll,lfi inttiat o.ts-:z.. lnltfal 2.,1r 
l!Of' Ito !'Z.2. 20.2, o.,,,, ~.,, 
1110 lfO 'I. 72. :o.31 0,JU 2!1S-

UIS' 100 &f,'Jl it, S'"S'" o.,,o 1.,2 
11~0 ,oo g,,, ,o.u 0, ,,, l,OI 
JIJ.r foo y.1, ~I.fr o.,,r o. 'fJ ,,,, 

[00 ~.Jt 4PS" f2![~1 o.,o 
1115 1,0 ~.,1 Al,U 01 90~ o,t1 
ll!O (00 ~. "12. ~1. Cf4I t>.~11 o.n-
1111r- 1eQ ~.11. a.ur o. ,,,. O,U 

Watar Sample: 
1310 Tme Collected 

Phvslcal A=earance at Start I I Ph~slcal Ael!!arance at Saml!!i!)g 

Color c,.~~ Color 

Odor - Odor 

Turbidly Ii,;., Turbidity 

Sheen/Free Product - Sheen/Free Product 

Sa111plH collecllld: 

Analvaea Method # Bottles Bottle Size/Tl/De 
voes 5030B/826DB 3 40mlvials 
Metals 3005A/6010B and 7470A 1 1l 
Cvanlde notel and free\ 9012A and SM 4500 1 250 mlPotv 

Note1: 

49eet:1919e/4 notes/GW S1mollna loo.xii 

~gal.(s) 
·-.iJ. 

c:;:i(Other, Sp~) 

G. GJ I Turbidity! 
{NTUI) 

lnltlat_]J_L__ illlal _;), 0 initial (2'fit& 

~ ~ /'-JO, I' 
t.to .. J,., ,.u,.r ---

--1!.!_ --J•.' l2J:J.'I 
~ -J/.1 111.S 
}t.PJ_ -.JO. D ,~1.0 --- fri.1 ...lb1L --:l'f,'J 
JI:!!_ ~ ,o,,r 
-1lJL ~lfM, ~ 

fa,07 -s,,/ (,J}, ( 

I 
C,/_, -
~.'J.. -

Pre.ervetive Field Filared 

HCL No 
NHO3 No 

NaOH No 
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O'Brien & Gere Enalneers, Inc. Ground Water Sampling Log 

Date "/7110 
S~eName NBIA GW Delneatlon Studl( Weather ~ Clt-6, 701 
Location Bronson Ml Wei# ~"'-If~ 
Project No. 12718/41845.002.001 Evacuation Method s1...tJ,.,. eume 

Personnel C. t..K I~- w...,.,,; 1..c.r Sampling Ntethod Low-flow ,. 
·" '· 

Well Information: -. - .. .. 
Deplh of Well • fl Water Volunio /ft . for: .. . 

'=l- .. 'J-..f 
.. 

~ r . '. 
Depth to Water • fl 1" Diameter Well= 0.041 )(LWC 

.. 
Length of Water Column fl 

. 
.2• Diameter Well a 0.163 X LWC 

.-, 

Volume of Water In Wei , : gaC(s) · , , .4" Diameter. Weh • 0.653 X LWC . .. 
•, 

S' gal.(s) V.olume removed before san;ipfng •.· ,. 
Old well go dry? 

. r ~ 
• . . 

.. 
(Other, Specify) . ' . . 

• Measurements taken from I' ·~ !Well Casing · c=]Protective Casing : · I · I · 
• V . 

Instrument Callbrallon: Calbrated within Range . ., 

Conductivity "•J 
I. . @~ 

. • 2~00f~ 
~ • .l , 

• Turbkfity:J!L Ill 

·DO .. 
eH: 7 Vu 4or10 

QRP k'u . . .. : 

Water parametara: " .. 
•· " . 

B I Pumping I lora:ownl 
.. 

lc~nductt~~ 
IDIHOIVed G ~ Rate Temperature Oxygen I Turbldltyl 

(mflmln .) (Cel81ua) (uS/eml (mg/L) V (NTUsl 

Ill S"" inHlal lto nilial Initial ,~ . .t) ln~lal o.,a-, ln~lat 
~.,o 

Initial 
7.r-, inHlal • ;V • '/ 1nn1a1 /170 

lifo (~O a,,r Q.,:1.1 o. 7'1. .,.~s-- -s-,.y ~ 
/.2 ",- l.,, 2, ~, [L, J'1 a~ I).,~ 2·t"l -,-l., /70., 

'"'~ (,<) 1.,0 /1,31' o.~2. D,s-2. -2.f..s::_ -~.r,o ~ 
I.Zf'l° /60 ..,,,o "·" o.,~ ~-7r 7,'J'I ~ ----'-li 
/30P too 1.1o ,~.,, ,.,,, 1,J""o\ ~ -'fl; '1 ~ 
l,os- lt-0 l,Jo 11.,, o,,:1r 1,/"']. 7,:r, -s-J,I ~ 
,1111 /00 7,lo lr,oa. o.,:z~ ,,v,, 7,lr ~ ...Ill_ 

lJIT /00 ,.,o /S,f'I o.,~, 1.,,. 7.3' -'17..r ~~o 

u20 /00 1..,0 '"·"' ~l,_U- ,.i, 1.,r - :1.,., ~ --- ---

water Sample: 
l~l(O Tme Collected 

Phvalcal An....,,rence at Start I I Ph:i!lcal Aeeearance al Seme11n9 I 
Color C\o~~ Color t\«-.ru-
Odor Odor -
Turbidity \l1o Turbldly /07,')_ 
Shoen/FIH Product - Sheen/Free Product -
B■mploa collected: 

Analvaes Method # Bottles Bottle SlzefTvoe Preservative Fleld Fllered 
VOCa 50306/8260B 3 40 mlvlal& HCL No 
Metals 3005A/601 OB and 7 4 70A 1 1 L NIWO, No 
Cvanlde (total and freel 9012A and SM 4500 1 250 mlPolv NaOH No 

Notes: 
~{MSb 

111,I.~~-~ ,.., ,,.,.. "''"So ..,,., 37 ,,rr11 

4llee/39196/4_noteo/GW Samplilg log.xis 
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O'Brien & Gere Enalneers, Inc. Ground Water Sampling Loa 

O■te tn/"1 / (~ p"r ~~i l \.,_,.}'1 7()..,, ' SHeNama NBIA GW Oallneatlon Stud)'. Weather 

Location Bronson Ml Wei# MW-~~ 
Project No. 12716/41845.QQ2.001 EvactJatlon Method ~l..,Jlv !!!!me 

Personnel ~>l u. Samplng Method Low-flow 
> 

Well Information: 

Depth of Wei• ft. Water Vouma Ill for: 

Depth to Water• -5'.'J.~ ft . 1" Diameter Well• 0.041 X LWC 

length ol Water Column ft. 2'' Diameter Well,. 0.183 X LWC 

Volume ol Water In wan gal(s) 4" Diameter WeU = 0.653 X LWC .;;y.,., VolUma ramoved before aamplng 

Did wel go dry? 

(Other, Specify) 
• Measurement• taken from I !wen Casing [==:J Protective Casing I I 

lnatrument Callbratfon: Calbrated within Ran~e 
~2 ' Cooductlvlt)'. @,> Turbid!!)'.: zero 200or225 

DO ~i I 
~H: 7 ~ 4or10 
ORP 

Watar paramete,-: 

G I Pumping I I Dra7:
1
ownl 

I Dlseolved 0 G Rate T■mperatura I ConductJvttyl Oxygan I Turbidity I 
(ml/min.) ICel1lue\ (uS/cm) (mgll..} V INTUa\ 

t trr lnltlal lYO Initial '5,71 
inttialM lnlllal 5-S-( lnllal a ,(o ~ ln'tial_:l..~ •. ~...f nilial -f?l,<3 1n111a1 "'3d-

{!t 3_() l 5/'/'d. ~~, t', J{ ~ ~7 _9_ 
l~ as- f:'3,'i. ~~:JI ,;;-la £21~7 2!fg ~3 _2_ 
l'I Jo £_,'.J..'/.. (::2'"} a ~a3 ?t; -({o.q ~ 
l1~f 5.,~y \11d\ ~I( Q .J,;). ~7 _5._ 
/gJ_o G' ·~4- IJ, t¥ (;' C{ Di«.( ~ -'lt,o __s:_ 

~ 
4; , :J~ ,1-.w G.t,).. '2i ,;)( ?,;iO -~, 'f /4-

'I/ t; --1.<1. l~, jJ ~,~ o. ,;,~ ~ -~ti•% i__ 

--- --- ---
--- --- ---

Water Sample: \~SD Time Collected 

Phvslcal Accearance at Start I I Ph~ical A11~arance at Samefi!!!I I 
Color 

C(tdl.r 
Color t~ctr 

Odor 
-., 

Odor -
Turbldly '.'.}d, TurbldKy ~ Sheen/Free Product - Shaen/Free Product 

Samples colllcted: 

Analvses Method # Bottles Bottle Slze/Tl/oe Prasarvattve Field FIitered 

voes 5030B/8260B 3 40 mlvlals HCL No 
f,11~1~ I I l- w~ ... 
e,.,...,.11/t i '2~ Ml AJA 0~ 

' 
' 

Notes: 

496e/39191!/◄_nolol/GW Samplng log.Jd• 



O'Brien & Gere Engineers Inc. Ground Water Sampllna Loa 

Date t./Jalto 
SleName NBIA GW Delneatlon Studx W11a1her 5.,!:1¥• "'' 
location Bron1on Ml Well# l!!J~•!l.':l.l 
Project No. 12716/41845.002.001 Evacuation Method tf..JJ lll1!!me 

Per■ onnel t. ~It. s~·Ja.r Sampling Method Low-flow 

Well Information: 

Depth or W11D • ft . Water Volume /ft. for: 

Depth to Water • 
,., ,., 

ft . 1' Diameter Wei• 0.041 X LWC 

leng1h or Weter Column ft . 2" Diameter Wei= 0.163 X LWC 

Volume or Water In Well gal.(a) 4' Diameter Wei= 0.653 X LWC 

Volume removed before sampling If gat<•> 

Did wall go dry? ~ 

I ,)0 c=i Protec1lve Casing 11 
(Other, Specify) 

• Meaeurementa taken from lwe11ca111111 
I 

Instrument Callbratton : Calibrated wlhln Ranae r~ Conductlv., W, C Turbld!!l!: 2810 200or 225 
DO ,,. 6 

DH: 7 u. .. r1lnr 10 

ORP >l!A 

Watllr parametera: 

G I Pumping ,□rai:,°wnl I Dlsaorved 0 ~ Rate Temperatural lconductlvl~ Oxygen I Turbidity' 
(ml/min.I ICelslusl luS/cml (mnlLI V INTU■l 

~ 
llSS:: lnltlal ~.,v lnhial 100 lnltilll :1.1.tr lnlfal 2,, lnhlal 110, lnlttal...1!2.t.. lnlllal ... 'I. 2 inltial /?S, /, 

12.tio ft ,1 '4 '"° QO,S't 71/0 ~-II .,,vi _!/_J_ ~ 
LZos:::: ,.,., 100 ff.93 '701' l,t2 ;,%'( -1..L -1JL ,~,o ~-'" roe It.~, ht> o.,, _'2!L ,~., 2:.L ---
l~S' r,,,y I ,c, fl,17 ,,1. t)',.,,. ~ Ji,'/ ~ 
1»-• (,, 1 (( 100 lt.,._, Hf O,'}_I ~ 11.,L _lu_ 
1.ia.r Ct .1r l~a ftlf ,,, () ,2,,,. ~ 11,? __bL 
tale> G,,?r tto If.~"- , ...... P,'JO --,.,o IJ,,- j_!{_ 

--- ---
--- - --

Water Sample: 
l i')s-Tm&Coll&cted 

Phvslcal Anoaarence at Siert I IPh~slc1I A!!e!•rance at Sam2l!!II I 
Color tt; Color Cf~,._ 
Odor Odor -
Turbidity 1:zs-,., Turbidity Ml. 
Sheen/Free Product - Sheen/Free Produc1 -
Samplea collected: 

Anarvses Method # Boltles Bottle Size/T'lpe Preservative Field FIitered . 
voe, 50308/82608 3 40 mlvlats HCL No 
Metals 3005A/6010B and 7470A 1 1 L NHOs No 

Cvanlda 110111 and !reel 9012A and SM 4500 1 250ml Polv NaOH No 

Not&a: 

◄968139196/4_nolHIGW Sampling 1og_.1, 



O'Brien & Gere Engineers, Inc. Ground Water Samollna Log 

Date tp\\0\\0 G~t,J•'f&fb 
StteNama NBIA GW Delneation S!!m'. Weather s"-"1.' 7p.r 
Loca1ion Bronson Ml Wei# "' -'11.). 
Project No. 12716/41845.002.001 Evacuatlon Method lfeJJ.~ lll!m!! 

Persoonat c. ~)(II<. I ScJ...,d .A.r 
', 

Sal!'lplr,g Method Low-flow . . .. . , . ' . 

Well Information: •' 

Depth of Wen• .. fl ; Water Volume /Tt. .for: ' 
' - ' . •· .. 

Depth to Water • 'S"', ~(,,_ .. -~ ' 1".E>lameterWel• 0.041 X LWC 
. .. . . . . . 

Length of Water Column ~ . . 2''. D~eter Wei= 0.163 X LWC 

Volume of Water In Well ~al.(s) . . 4• Diameter Wel=-0'.1>63 X LWC - ' .. 
' 

Volume removed before sampling _j_J_ gal.(s) 

Did wall go dry? M_ 

c=::J Protective Casr,g 
(Other, Specify) 

• Meaaurements taken from I ~ lwe1casr1g I I 

lnllrument C•Ubrl1lon: Calibrated wilhr, Ran9e r-~ Conductlv!!Y: f't.t Turbldll: zero 200 or 225 
DO '(- ( 

11H: 7 l! t°4)or 10 
ORP 

Water parameters: 

G I Pu:!ng I 
1Dra~

1
ownl 

I Dleaolved 0 [ru Temper•ture lconducilvl~ Oxygen I Turbidity' 
(ml/min.I (Calalul) luS/cm) [mg/L) {NTUal 

U,r5' lnltlal (Oo lnttlal s:.~ Initial :o . .,,., nitiaJ 1,t> Initial f.i f Initial 
.,,, r-- inttlal _,,, , 

lnllal (OJD~ 
1110 100 f,"' ai),{,f '7t"I 1,1.1 ..,.,~ -"·' »t:1 . 
111r:: (00 s:o ~o.~~ '71-C/ 0,"7 --1JL ~ l&l/f 
1110 100 r: t1 :z.o •• , ?ll. in- i!L ~ l:J'f ,"l 
1,is- (00 $';;1 ,l.i,. '1'( n, o.r1 ~ w I/#,'/ f".( ·" ---
11~ 100 }1t1 .zo.1r 7,,,. O,'/.C. 7,1., -,,r.,- ..l!t.L ,,~r 10o sso ~O.':J..t" 7fO (),'fr 7.;H, =1lLL &4":• 
1130 lOO ~.Sl) 20.oct 7f:Z. 0,!(3 ~ -It!. i _IM:_ 
lllf (0, s.s-o ~0.11 7S'-.. o,,.- _1_Jj_ -Ill.~ _.!U_ 

"'"" (DO ~.S-o ~.a~ '7t~ O,SI ~ ""la./. :i a-.~ ---

W•ter S•mple: 1,1s-Tma Collected 

Phvslcal Accearance at Start I IPh~sk:alA!!!!ltBrance al Samgllng I 
Color t(, .. ~ Color Cf,,..,... 
Odor - Odor -
Turbidity IO'Jf.<, Turbldty ,,.,. 
Sheen/Free Product - Sheen/Free Product -
Sampln collectld: 

IAnalvaes Method # Bottles Bottle Slze/Tvoa Preservative Field Fltered 
voe, 50308/82608 3 40mlvlals HCL No 

Mthl~ I l t.. WHO, 
c ...... ,« I I ;)m J\tl AJ..0\-\ 

Notea: 

-

496e/3919tll4_notulOW S■mpllng log.xi& 



Ti'-'c. L.k )f--..,,,,..,t'I ,,_, C,.,.,J. bo 1H llP .,. .,,, 
ll'ff" , .. s-.,o 2.Q.10 '1n, 0,ti, ;.,, • 1.21.0 il.r 

11"0 "" S'.t.7 ,,.,~I 1a1 ,.t.t ;.it -flu. ''•If -~c.eM·'-'"-~~ ,,~ 100 s--,n /7•'f~ 110 ,.~ .,, ,, • 11'1., It,, 

11(017 ,~ t,t'I ,,,lfO 7n , . .,., 7,17 -111.r fl, i 

11.JS"' 
.,.,.. fJ• ,,,,, 

'). '" ' ,,.,,t 
Jl(ff (fO t; .1' I "·" 
~·~ 

\c.\\S" s.. ~ 

. . . 



O'Brien & Gere Engineers, Inc. Ground Water Sampling Log 

o.ie ,1, 110 
SleName NBIA GW Delfte■tlon Stu~ Weather C~11t, 'TD 1 

Localfon Bronson Ml Well# ~ • &fS-,I 

Project No. 12718/41845.002.001 Evacuation Mlllhod lt..Ll.!L l!!lml! 

Personnel f. lal le.. s"'....;lu SampWng Method low•llow . • · . -
Well Information: . . . 

Water Vok.lm11 Jri. for: Deplh of Well• ,. It ' 

Depth to Wat.er • J.~, ft. 1"DfQmeterWeU•0.041 XLWC : 
Length of Water Column ft. 2" Diameter Well ~ 0.163 X LWC 

Vok.lme of Water In Wei gal.(s) 4" Diameter Well= 0.653 X LWC 

Volume removed before samplng I, t; gal.(s) · '. 

Did wel go dry? ~ 

)Wall Casing C=:J Protective Casing 
(Other, Specify} 

• Measurements taken from I 
' 
~ I I 

ln•trumtnt Callbratlon: Calbratad wfthln R•n~e ,., 
2000,@ Conducl!llltv v.., TurbldHi: zero 

DO "·· DH: 7 Vo f4'or 10 
ORP M,. 

Watar paramatera: 

B I Pumping I jora;t"I lDJaotved 0 [i] lm~:n.l 
Temperatura I · lconductlvl~ Oxygen I Turbidity I 

!Ceillusl tuS/cml tmll/Ll V INTUsl 

IC/IS' rnn1aI /tO Initial "7,lt' fnltlal 11.or illtlal 0,J,'(i,, lnitflll fl, 31 Initial ,,.~ lnllal IJ,0 lnltlal :nr.r 
l'f10 Ito :Z·l1 '"·'' (),t'/1 f.:zr JH_ --s-; $" _l!M_ 
ILf(f l!O .,,,1 ,~.t, D,tlf o.u . ...1l!!L -,.,. /11,:t 
l'fat l!!i J.~1 J s--.,2. 0, tJ.'1 01i:Z ~ ~ _S!t.£ 
llf2f' -UD 1,J1 IS, If, o.u, Q,U t-1,r,, ~ "·" 1~3! ioo 1,1.fD /r,.•n o.,a.~ 0.,11 12.. t.S ~ _JQ_ 
11JS- (09 ;. 1/0 IS, 7" o.n.~ 0,'{1 /2,f'J ..!J._ 2t,'f ---
ll'ID (0 IJ ,.lf(J Is-.,, O,U.J D, CfO l1AJ _ll!L_ ~ ---
111(f' r,o ;.~, /~.;o o. r:z.t 0,'1.l ~ --11£. ,,. 'I 
11S1 100 1,'((J l~,]I D, 11, Q,J') ,,.sr /0,7 ~ 

!Water Sample: mi Time Collected 

Phvolcal A1>1>aarance at Start I I Phlsic■ I Ae1111arance at Sam11I1ng I 
Color '-"'~ Color C.lur" 
Odor - Odor -
Turbidity •2.:~~.f' Turbidity Z'-' 
Sheen/Free Product - Sheen/Frae Product -
Sample■ collected: 

Analvsea Method # Bottles Bottle Slze/Tvoe PreservatlVe Field Fllered 
VOC• 50308/82808 3 40 mlvlals HCL No 
MatalJ 3005A/6010B and 7470A 1 1 L NHO3 No 
Cvanlde tlotal and freal ·9012A and SM 4500 1 250ml Potv NaOH No 

Notes: ~ff _, ••"•••u~ ,ff! se .., ~.,.... ,._"'&Cl ,.,, -,.. ,.,.,"'_ ,...J ,s r~ 't,O NJ. 'i.Yr rt ,.1; ltt--te 
"'~ ,c.~1:1. ..... w-.. ,IJ 1.1 ~ "·4' ~,vi., " J_,,,c.. ~ .... 1\.L. 1411 ~ "·'-

t- ...,Wt•itl fl+ ""/ ~ f(f/\,J ,,H f"\~+<r f..e ... ) - f , ~q 

491!11139198/4 not■IIIGW Samolino loo.xis 



ii--.c.. 1-,.'ff. I>"-'''·"' ,,. ... , c."" t>o f .. o~,- Toi~,. 
IJST' f,o ,,.,, ,s-.,, o.,,,- D,'IO IJ,92.. ~'),I v., ,.,.o to, 1,'P /t,l~ 0,117 o.n /Cl.OD ,,t. 2. 

'"'' ,.,,r fto ,,'#() ts-,io o.t,., f),17 1Y,DI' -~,., l.l, t 

s""" ,1c. -r:-.. f'f-f"' 

,. 

• . , ' '1 • • 



O'Brien & Gere Engineers, Inc. Ground Water Sampling Loa 

Date 'l'l'" 
Ste Name NBIA ~w Dellne■tlon Slu!!x Weather ~~~~t, 701 
Location Bronson Ml Wall/# 

Project No. 12716/41845.002.001 Evacuation Method 11J,er (!Um(! 

Personnel r. r.xl~. t'-"·••·•Jc.r Samp_lilg Mlllhod Law-flow . . 
W.11 lnfom•tlon: • ' •, 

Depth ofWel' ft. Water yolume Ill fQr: . 

,.90 " 
Depth to Water • ft. 1' DiamelerWeD • 0.041 X LWC ... , . . ' . . 
Length of Water CokJmn 11. 

" 
2' D~me_terWel • 0.163 X LWC 

VoAJme or Water in Well gal.(~) 4" Diameter Wei • o:653 X LWC . . . ' • 

" Vo&lme removed bafora sampKng 
2, S- ·gal.(s) _ ____ . 

Did we)I go dry? ». I , " ,,. 

• Mauurementa taken from I IWellCaslng [XJProtactJva Casng 
I I (Other. Specify) 

lnstrum•nt Cellbratlon : Calibrated wihin Range 

Turbldl!Y: @ " 200or'fil2 

.. . ' 
Condudlvllv f;1 
DO 1/.c -
pH: 7 ~f Wor10 

ORP Ye1 

IW•tar paramaters: 

B I PumpJng I 
loi;ownl 

I Dlasolved 0 ~ fm~~n.l 
Tamperature I jconducfl~~ Oxygen I Turbldltyl 

(Calalual (uS/cml (mn/1..l V (NTUs) 

1ss:s::: ln!lal !Of lnHial ,.1:z. lnilfal 1..7, 'f'I lnltlal o.oo, lnrtial 1.20 Initial 
..,,,o 

Initial .£IL lntial ~ 
IHO 100 "· ,1 ~0.1, o.,,, ,, ;l 2. f,'12 -,u. ,,~1 . ., 
lc,os- 100 Vl.t r,.or ci.,s-7 D,tr, ....11.LL -1,•.s-- 1.1,,. r----
'"'c, 1•0 ,.,, ,,.,s- o.,w :.1, ..Ji&_ ..=1!:l,_.r_ .1!JM_ 
Iii IS' 100 ,.1, jt.\~ Q,'t3S 1.0"1 __HM_ ~ ~:Sl'.J 
l&,to r,o V'' lt,O!:/_ tJ, C\l[ o.n -11.JL ~ l('(t.f 

tu.s- (00 l,,~j ,,.o, (), ,~, 0,'l'I --1b1L -n.t'" ~,,., 
---,.10 100 (, . ..., II, O:l. o.,i, 0,1/1, 1/, S-J A!L _ill_L 

IUS'" 100 ~.,, l7.f0 "· lftt o. 'IS" ____fil1 -,c:' 101. :t. 

111io 100 ,.u 11," 9 o.tto o,~2 -1h!!.!._ ~ J!l:L 

Water Sample: n~s-Time Collected 

Phvalcal ADPeuance at Start I I Ph~lcal ~!!!.!ranee at Sem~lng I 
Color i-"1 It lfol.!.t Color Cfw:: I 

Odor - Odor -
TurbldHy 10~1.r, TurbldMy VS"' 
Sheen/Free Product - Sheen/Free Product -
Samplff collec:llld: 

Analvsas Method # Bottles Bottle Siza/Tv"" Preservative Field Fittered 
VOCa 5030B/8260B 3 -40mlvlaJs HCL No 
Metala 3005A/601 OB and 7 4 70A 1 1 L NHO3 No 

Cvanlde /total and freel 9012A and SM -4500 1 250 ml Polv NaOH No 

Notes: 

,...."') I'\.\. VJ/ o1k,J fl_.,,., ull /'I~ - 7.~·s 

4988/3919!5/4 notes/GW Samorono 1oa.>11 



,-;,..., t,-k b,,..,A,_ , ..... ,. C. ... ,l t>O rH d~f -,;,rl, 
, • .,j'" ,,, ,.,a. 17,J7 ,.,,,. O,lfr- ""'" 

.en:, /ID,', ,,~ ,,, ,.'12. 17,'II o.91'( 0,'1'7 /1,U ·''" 9'1,r-
IC.S'S' tot ,.,1 1'1.t'f l> •• ,., o.•~ 11,rr ·1,,"7 ... , 
,,,o 100 ,.12. 17sr o.,,, ,. 'ff, 1/,S''f ·1',r ~-2 ,,os Ito ,.12 1'1.S1' o.,1r 0,'0 If, lft _,,., n.'f ,,,. ''° 

,. ,1. ,-,, ctr . o,,,., O,lfr 11.~r ~4s-,., 4/,.r- / ,,,s- !DO I,. ,2. n,'17 o.,1r D,'1-i fl, s-, •t;.-, "'·' 
s,"",1~ ,;.....,: n2s 



O'Brien & Gere Engineers. Inc. Ground Water Samplina Loa 

Date to/~llh d~i:1j 7o 0(P 
Site Name NBIA GW Delneetlon Stud:t Weather 

Location Bronson Ml Wei# Lt~- 26 
Project No. 12716/41845.002.001 Evacuation Method g!Jo~ eume 

Pertonnel Ke~/2, Samplr,g Method Low-flow ,-

!Well Information: 

Depth of Well • II. Water Volume Ill for: 

Depth to Water • ~. 72 II. 1" Diameter Well= 0 .041 X LWC 

Length of Weter Cok.lmn II. 2" Dlame1erWell = 0 .163 X LWC 

Vok.lme of Water r, Wei gal(s) 4" Diameter Well• 0 .653 X LWC 

Volume removed before samplng ~ gel.(s) 

Did well go dry? ~ 
(Other, Specfy) 

• Meuurements taken from I I Wei Casing C:=J Protec1ive Casing I I 

Instrument Callbratlon: Calbrated wlhln Ranae 
~ Conductivitv ~7 Turbld!!:t: zero 200 or225 

DO ft,,~ 
DH: 7 W'A ~r,oLiv7 

ORP "-VJ 
W■t.r p■ram■t.18: 

G I Pumping I 
lora:ownl 

IDl1■0Mdl 0 I ~R~ I {m7,:n.) 
Temperature lconduc~rl Oxygen lru~~tty, 
/Celalu■l (uS/cmJ Ima/LI INTUal 

/052 lnltlal tc,.-~ n~lal &, ~l i'ltial /li,J] lnHlal 
~(} 

inttlal oJ· 3~ ... ,&-57 ••~ -,v.1 ... , 
fl'IJ I ~,;.~/ lG/3.~ ~,~ 6,(o;;, ~ ~7 
LL"6 $",tr} te:, }C> u,{~ o,':f.l --~ ~7 

t.(tO ,.-.~ /~.,}D {Q(~ a-, 1<.o <$...-9t( -la~.~ ...3Ll.__ 

~ ,§'•'ifl IG:1 l ~ to,~ Ot ·~~ i:i~ ~" ~ ~ t;"--~ -(it,57 ~o~ 6,2C> ~-7 -ill aa,, ';; .. g-J #Jt e.,ti (Do~ (J,;;M ~ :k'Jbtep {3'8 

ll'° 5',~ (.Sr Ot ~ o.~, 1.0"!> ,.,.~7 ldC> 
({":,ff 5'.~ ~,"l'b o,~ J1-<XJ, ---.la_ °r fo<o 
tl~~ S::g-l {Yt?l (tcs-" O,~ -r,o7 -{'07,~ -r-l\ 'ff ,, s,m l'-1,74 Int><; O,JS "1 i 04 ,. rnc,,.~ 

Water Sample: /J;, nme Collected 

Ph"""•I An""arance at Start I 

do.,J1 
I Ph~lcal ~!!!!ranee at Samelng I 

Color coror cJe.,, f' 

Odor Odor -
Turbldly lt>!"f Turbldky 'Ju 
Sheen/Free Product - Sheen/Free Product -
Samples collected: 

AnalVses Method # Bottles Bottle Slze/Tvoe Preservative Field Fltered 

VOCI 5030B/8260B 3 40 mlvlals HCL No 

Me.fl\!) \ I L IJrlO 1 
(J.o,"•JC. I '.:),("), .. 1 IJ ,._(\I.A, . 

Noles: 

4966/3919614_notea/GW Sampling log.xi& 



1( I"\(. fur'\f 00 1~p (OI\. Co ~ ~r -(\,(6 

[{6b Cul> ;-$( f~..OP. G, c,<j c .. JS' ? .. ~ -{<Xs,, ~ ~ 
f(S"( 5,g{ i6 1 6& ~" o. ;/ '> 7.~ ... lt>1, ( '1l 
{UD ~-g'"l (6', aS"" (,1 g.. O,J3 7,o-, -lo·g, o 7ol 
fUJK 17,81 t"f,?U Cg l-'f c:> ,a) 1,CJ -Lot ,1 s-,. 
ca ( o s-.,~ {'f , fu c,_q 0 , ~3 t,lo -r~,8' ~ 
( 1t.s' y,~ le.\, 1 0, t;' boci o , JI 7, tJCt -Jc$.~ '--((&, 
()J~O 5.S'f rs- ,t'l l, (~ O,Ji).. '1, <Si -~i>.o lf-1 ,a~~ £,~ t {'-i. <? li>(l. Ocda. 7db -(o5'",1 '3'8" 
f1 }O {: .&} IS-, IS- /p(J.. CJ ·/;;;);).. 7, (\ -{ <>', (o i/C) 
f';l ';6 ) , <;; \ r;-, ,~ CPO- 0,-dd--- ?, ( ( -lo'>, 7 flQ , . 



O'Brien & Gere Enalneers Inc. 
Date fl>ltlro 
Sle Name 

Location 

Projecl No. 

Personnel 

Well Information: 

Depth of Well • 

Depth lo Water • 

Length of Water ColJmn 

VolJme of Water In Well 

NBIA GW Delineation Study 

Bronson Ml 

12716/41845.0G2.001 

, 

Weather 

Well# 

Evacuation Method 

Samplng Method 

_____ fl. Water Volume /fl. for: 

Low,.flow 

--"~· ,_J_'i __ fl. ,__ ___ 1• Diameter Wei= 0.041 X LWC 

____ _ fl 1-----2• Diameter Wei• 0.163 X LWC 

_____ gal.(a) ~---~4•~D=la~m=et=er~W~e=l-• 0~.653~~X=LW~C~-~ 

Volume removed bef0re sampling 

Old well go dry? 

Ground Water Sampling Loa 

7" S 

• Measurements taken from 1~-~IWell Casing c=]Protectl\le Casing 11 
(Other, Specify) 

Instrument C1llbr1llon: Cali>rated wlhi-1 Range 

Conductl\llty 'tf--
DO ')It 
pH: 7 i'iS4or10 
ORP )l+!P 

[Water p1r11me•ra: 

I 
Pu;:~ng I 
(ml/min .) 1°1117:twnl 

(lo~ 

(1,0{ 
( 1,t 0 

I '1 IS 
'\~.o 

lnfflal \~O lnltlal (Q' af 
(,, ,1 g 

"lli~ 
["33o 
h}~ 
l~'to 
}jc/S' 
r~~ 

Waler Sample: 
tnna Collected 

, r 

Physical Annearance at Start 

Color 

Odor 

Turbidity 

Sheen/Free Product 

Samples collected : 

I 

~-at 
&-~& 
{o,~ 
c, .. Q,'8 
6,J8 
G, . ,)'t{ 

<,, dg 
1, ,-J.f 

6.~8' 

-f\&O 

Ana"'-• Method 

voes so30B182eos 

Notes: 

•seerae111S1•_note11GW Sampling log.xi• 

inlial 

Turbldfty: zero t(,s 200 or225 

Temperature 
(Celalus) 

({QI r,7 
I t.f 111 
(':UGl 
j3,8} 
l~•(p1 

l:2; I ~ci 
t ~ ,,., ' 
t3.~,; 
Ja. '1'1 
J3 ,'-JJ. 
1 i, s't 

3 
\ 

lconducll·~J ruSJc~i"'I I
Dl11olved 
Oxygen 
Imo/LI 

/161 initial ___ _ 

(ob7j 
initial S"° ")$' 

0170 

~ 
{p Jc). 

<.,~(p 
'-' u (.,, 
(p(p5' 

lo~ 
~ (,~ 

C, (q8 

0,4-0 
o,~8 
0,c)8 
O,i)~ 
0 • .} ~ 
O,.lJ 
C, Io)\ 
O•~D 
O• ~\ 

I Physical Appearance at Sampling 

Color 

Odor 

Turbidity 

Sheen/Free Product 

Bottle Slze/Tvoe 

40 ml vials 

lL 

-
Preaervatlve 

HCL 

I Turbidity! 
(HTUs1'J 

Field Fllered 
No 



Q 

·rc.M.t.. f ""'Y' 'l>b ~~ U'-1\ \)0 t t-\ aRr lllt.~1 
< • 

l3SS i'f8 (:, J8' 1 3, 51 ~ 6. ;)l 7,J(p -(oS,8 d] 

IYdi> t ~-Jg 1 l ,S"'~ l,iD8 e;, ~o ·7' ~ (f _,~.s a<o 
W>S &,,J8 ,~-~"1 CR ~G:, O, l'1 -,,J3 -/of./,1 :t4 



O'Brien & Gere Engineers Inc. Ground Water SamDllng Loa 

Da1e lnl1flo 
dovJj , PP\ ~.,.. SleName NBIA GW Oellnaatlon Stud~ ,,. Weather 70 I, 

Location Bron10n Ml Well# ~~~~ume Project No. 12716/41845.! .001 Evacua1lon Method 

Personnel "4~ {,,(. Samplng Melhod Low-flow 

!Well Information; 

Depth of Wen • ft. Water Volume /ft. for: 

Depth to Water• {Qdl ft 1"DlameterWell • 0.041 X LWC 

Length of Water Column It, 2" DlameterWell • 0.163 X LWC 

Volume of Water in wan gal.(s) 4" DlamelerWell = 0.653 X LWC 

Volume removed before samping ~ gal(s) 

Did wen go dry? ~ 
(Other, Specify) 

• Measurements taken from I lwell Casing c:::::=JPro1ective Casing I I 

Instrument Callbrallon: Callbra1ed wHhln Range 

'~ Conductivl~ 1.1) Turbldlt~ zero 200 or225 
DO "k) 
eH: 7 l!f2 _(£M 10 ~:i 
ORP :&!a 

Water parameter■ : 

G I Pumping I lora;
1
ownl 

I Dlsaolved 0 I !R~ I ,m:~n.l 
Temperatura lconductl~~ Oxygen .I Turbidity' 

ICelalusl (uS/cml Ima/LI INTUal 

/arr Initial ,~o Initial 6. ( ( i'llial ,~ , 0 f.\ i'lllal 5'(;). 1na1a1 (, <,.~ i'lltial-1.i.j_} Initial ( 1 'f1 ~ i'lltlal_l!f_J_ 

!(Ob t.ifL IJ, I !Jl '5':2 ~ 6,5~ ~ 1./ d~ . _Hi_ 
/lo~ ( I~ ,jc, ~J'S' c1 ' -a,o ~ - Jo,o -11_ 
lllb G,.t( i~ 1 i'~ $" ~y ·o, ;)3 .:L...1J. -11,) _rL 
1.11~ ~ '(l lil, ]O 5"~1 ctJ• i>.\ .:1.J_Q ~7 ½ ua.o Ca, H I~• 10 S" r S" O, ti ~ ~l 
{l~S" (ocl( I~·,~ 513 0 d1 1u£ ~, -1.fa_ 
ll ~o Cod( IJ · 'J.1 '°IS: QI\~ ~ ~~ ---5!--
II ;i 'ii u dl I 2• 35' 5:l !,i OdJ 1,01 :::!:lL_'Z __fo_ 

- -- --- ---

r,'Vai.r Sample: tn~ Tine Collected 

Phv..lcal -""-arance at Start I I Ph~•lcal Aeeearance at Sam11H!lll I 

Color $1,~~tli ,10~·...-1<,1 Color dt~C" 
Odor - Odor -
Turbidity lil3 Turbld~y u 
Sheen/Free Product 

.... 
Sheen/Free Product -

Sample• collected: 

Analvses Ma1hod # Bottles Bottle SlzefType Preservalive Field FIitered 
voes 50306/8280B 3 40 mlvlals HCL No 

Mtf'!II; ( (l. N H-0 :t 
·c. .... '\,Jc. I ':>!::.II Jlal AlaOI-I 

Noles: l 

41l6613919814_nc1es/GW Sa""'ng log.Mis 



O'Brien & Gere Enafneers Inc. Ground Water Samplina Loa 

Date '1t ,,, ., .. 
cf,"", l t~ l.,,,.'!j 70 J 

" 

S.eName NBIA GW Oeljneation Study Weatl)er . 
~ , 

' LoC41tion Bronson Ml Well.# ~.~, ' 
ProjsctNo. 12716/41845.002.001 Ev~uatlon Met~cid • . )(JI._!£. 1!!im11 

Personnel ~- ~If./ k, s,,,.,,,,.,;, : ., Samping Method · Low-How · 

Well Information: . . . " . 

Oepjh of Wei • ft. Water Voklme /II. for: 

Depth to Watlf • 3.'lr . . ft. 1" Diameter Wei• 0.041 X LWC 

Length of Water Coklmn fl 2" DlameterWell 2 0.163 XLWC 

Volume of Water In Well gal.(S) 4" Diameter Well• 0.653 X LWC 

Volume removed before sampl11g 1 gal.(s) 

Old wat go dry? Ale 

• Mea■uremants taken from I X lwa1 caa11g C=:J Protec11Ve Casing 
i---1 (Other, Spacf'j) 

Instrument Callbratlon: Calibrated within RanQe 
Turbidity:@ ,C., 200 or iJ!l8 Conductlv v r,c 

00 (u 7 
nH: 7 I!( (41or 10 
ORP ~ $ 

Water parameters: 

G I Pumping I jcra~,°wn/ 
IDlaolved G ~ Rate Temperature I lconducU~i Oxygen I Turbk!Kyl 

{ml/min.I /Calslusl fuS/cml {mn/U 
. 

INTUsl 

loa~ 1nn1a1 IOo 111tlal 'f,O, 11rlal n.~ lnltlal 0.0/J hills! 
S,'f, 

inllal 9,;, 
lnklal 

,:,., 
inHlal /~ //,, 

1030 (90 ~f!,+;,, ..,., .• .,J;1-J! 4o 1uut 
0&~~- 2.a.1 ~ 71,7 ltOf', 0 

103$' ,,, 
--- --- ---

lO~Q IO• ~.OJ ~ .. u 0,S'tO j.Of ~ ~ ~ 
/oLfS"' ID• :1.0, 11,t,1 O.tU 1-f~ _L.!L _jl_Q__ Jlli,_ 
Jof'O 1eo ~.o~ 11. ~f, fl.~,~ o.~, t,O'f ',0,() ,,s-.'.5 
ltf'S"' too ~.OJ 11,"' oM1 o.,, 1,'l't -rr., ~ 
11 oc7 , . ., ~.,, IJ.n o.~lfS" o.ttr ---1.J..L ~r:t.~ -1!E!... 
11n· 100 ~.tJ 12,q, o.h, IZ~ ;,,r _,,,, ~ 

~ 

II'" IOo ~ 10l ll, It 0,,.,, "·"' ....L.t!_ -,,.~ -1..:!1.1_ 

Water Sample: 
/i9'0 Time Colected 

Phvslcal Aocaarance at Start I I Ph:r:sJcat Al!eearance at Sametrni I 
Color ~~"*t Cotor tit.,.,-
Odor Odor -
Turbld~y 1.an., Turbidity Lf,,1 
Sheen/Free Product - Sheen/Free Product -
S■mplH collected: 

Anatvses Method # Bottles Bottle S~e/TVlle Preservative Fleld Filtered 
voes 5030B/82606 3 40 mi vista HCL No 
i'llatala 3005A/6010B and 7470A 1 1 L NH03 No 
Cvanlda /total and free I ·9012A and SM 4500 1 250 ml Poly NaOH No 

Notes: 

4956/39198/◄ notes/GW sandoo IOo.xls 
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lfU lfo 'f ,OJ "• II 

o.,,.., 0,S'"2. "1 .s-, -, .. , '7-'•' 
fl'(• Ito '{.o, /6,()7 (). 9'1? D,'11 7.~ - 91(.J t"Q,, 
11'fS"' "" "· o, ,~ .. :t o. '11'" O,'tr 7. ~ -,v., If';" 
UP IH 'f, o, '". 0'"1 

0,.,,, o.~, 7,~$" -'II(,'? 'I$": I 

5 la. : 12.DJ c.. .... , 



360' Engineering and ProJect Delivery Solutions 

GROUNDWATER DELINEATION STUDY I REPORT 

AppendixD 

Monitoring Well 
Construction Logs 

O'BRIEN 6 GERE 
www.q.com 



• CPR l■-ENc1NEERs INe. 

TOP OF WING 
(JOC) ELEVATION 908. 16 ft. 

GROUND SURFACE 908.46 ft. 

TOP OF GROUT 0.0fbg 

TOP Of' SEAL 19.0 fbg 

TOP Of' SAND 22.0fbg 

TOP Of' SCREEN 24.5 fbg 

BOTTOM OF SCREEN 29.5 fbg 

BOTTOM OF 
BOREHOLE 29.5 fbg 

. . 
• · .ii 

,•~ 
41 

4 - -~ 

• ... 
... 

.. .. .. 
:.,,. 

:4 . . 
• 

NBIA GW Dellneation Study 
Broneon, MICHIGAN 

MONITORING WELL 41 

r\11711\41~\WII D11111 - ............. 

CEMENT PAO 

RISER PIPE 
MATERW.: PVC 
SCHmULE: ~ INSIDE DIA: 

CEMENT/BENTONITE 
GROUT 

BENTONrTE SEAL 

SAND PACK 

SLOTTED SCREEN 
MATERW.: SS 
SCHEDULE: ~ 
INSIDE DIA: 2 
SLOT NO: 7 

DIAMETER OF 
BOREHOLE 8.3• 



• CF••-ENGINEERS INC. 

TOP Of CASING 
(Toe) ELE.VATION 908.57 ft. 

GROUND SURFACE 908.86 fl 

TOP Of GROUT 0.0fbg 

TOP OF SEAL 17.~ fbg 

TOP Of SAND 19.5 fbg 

TOP OF SCREEN 20.0 fbg 

BOTTOM Of SCREEN 25.0 fbg 

BOTTOM Of 
BOREHOI.£ 25.0 fbg 

. . 
.. .ii 

• 
'• 

,•it 
(I 

"t 

• .. 
... 

.. 
,. 
,, 

"• 

.•. . 

• 

NBIA GW Dellneatlon study 
Broneon, MICHIGAN 

MONITORING WELL 46 

1\12711\41~-- D11111 - PIIIIII ........ 

CEMENT PAD 

RISER PIPE 
MATERIAL: PVC 
SCHEDULE: 

' INSIDE DIA: 

CEMENT/BENTONITE 
GROUT 

BENTONITE S£AL 

SAND PACK 

SLOTTED SCREEN 
MATERW.: SS 
SCHEDULE: ~ 
INSIDE DIA: 2 
SLOT NO: 7 

DIAMETER Of 
BOREHOLE a,;r 



&awn ••­
TOP OF' CASING 

(TOC) ELEVATION 908. 75 
APPROXIMATE 

STICK-UP HEIGHT 3.21 feet 
GROUND SURFACE 

ELEVATION 905,54 

TOP OF SEAL 17.2 fbg 

TOP OF SAND 19.2 fbg 

TOP OF SCREEN 19.7 fbg 

BOTTOM OF SCREEN 23. 7 fbg 

TOP OF LOWER SEAL N/A fbg 

B01TOM OF 
BOREHOLE 23. 7 fbg 

~ ~ PROTECTIVE STEEL 1/ CASING 

.... ·-... 

' -.. . . . .. .... . .. 

.-,., 
r = .: 

=-~:.) >~ 
~~- ;~ .... ,.:,. ;.,· . . . , ..... 
;~: ~..: 
'""' .. ·'· . ' ,:.-1 , .: . 
-'·•·· 

-~<=.:~· . _, 
.•:., 'It'.~ :,.;- • • 1 
':~'.:'"·-··· 

~CEMENT PAD 

RISER PIPE 
MATERIAL: PVC 
SCHEDULE: .....;;i"°~­
INSIDE DIA:_¥_,_ 

CEMENT/BENTONITE 
GROUT 

BENTONITE S£AL 

SAND PACK 

SLCmm SCREEN 
MATERIAL: SS 
SCHEDULE: ~ -
INSIDE DIA:_2 ___ _ 
SLOT NO: 7 

DIAMETER OF' 
BOREHOLE----8...,..3 .... •_ 

BENTONITE SEAL 

NBIA GW Deltn. Study 
Bronson. MICHIGAN 

MONITORING WELL 47 

t\ 12711\♦ 1 IIIO\note-clato\WII Dltoll,dwt 



... ··­
TOP OF' CASING 

(TOC) ELEVATION 907.65 
. PROTECTIVE STm. 

CASING 
APPROXIMATE 

STICK-UP HEIGHT 2.58 feet 
GROUND SURFACE 

ELEVATION 905.07 
~CEMENT PAD 

TOP OF SEAL 5.0 fbg 

TOP OF SAND 7.0 fbg 

TOP OF' SCREEN 9.0 fbg 

BOlTOM OF SCREEN 14 fbg 

TOP OF LOWER S£Al. N/A fbg 

BOTTOM OF 
BOREHOLE 14 fbg 

~:.~-:. 
~.:.,:.~-..... .. .,,,,_,. ... ......... ,._ .. .,, 
•''I - • ,.,·•v' f.. ...... - . 
:.),:;: ... - ··. 
'♦ . -... 
• 
:·.\ ~ '1'";..:) .. ~ 
::! - .. ~\~:· 
:; - .,."l;>* 

~!- ~ .. -.:,)~:-: 
•<.;,- -.·:-,: .. . - -~ ..... 

NBIA GW Delln. study 
Bronaon, MICHIGAN 

MONrr0RING WELL 48 

t\ 12718\41U!\now-_,.,\w.ll Detall. .... 

RISER PIPE 
MAT£RIAL: PVC 
SCHmULE:-~ .......... -
INSIOE DIA:_¥ __ 

CEMENT/BENTONITE 
GROUT 

BENTONITE SEAL 

SAND PACK 

Sl.anED SCREEN 
MATERIAL: S§ 
SCHmLILE: ~ 
INSIDE DIA: 2 
SLOT NO: 7 

DIAMETER Of 
BOREHOL£ __ _.8 __ .J._•_ 

BENTONITE SEAL 



&12■ ..... 

TOP OF CASING 
(TOC) ELEVATION 907 .85 

APPROXIMATE 
STICK-UP HEIGHT 2.95 feet 

GROUND SURFACE 
ELEVATION 904.90 

-111 ·:::::----
- I 

TOP OF S£AL 18.0 fbg 

TOP OF SAND 20.0 fbg 

TOP OF SCREEN 20. 7 fbg 

BOTTOM OF SCREEN 23. 7 fbg 

TOP OF LOWER SEAL 25.0fbg 

BOTI'0M OF 
BOREHOLE 25.0 fbg 

~ ~ PROTICTIVE STEEL 1/ CASING 

~ CEMENT PAD 

RISER PIPE 
MATERIAL: PVC 
SCHEOUL£:-~......,..­
INSIDE DIA: _2 __ 

CEMENT/BENTONITE 
GRoVT 

BENTONfTE SEAL 

SAND PICK 

SLOTTED SCREEN 
MATERIAL: SS 
SCHEDUL£: , 
INSIDE Dlk---;...--
SLOT NO: 7 

DIAMETER OF 
BOREHOLE 8.J• ---------
BENTONITE SEAL 

NBIA GW Denn. study 
Bronaon, MICHIGAN 

MONITORING WELL 49 

I:\ 12711\4118&\nole-doto\Wel DNIL .... 
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§i§§ D'BRIEN60ERE 
- - ENGINEERS. INC. 

WELL DEVELOPMENT LOG Well ID: Lf ' 
Date j]&JIIO r ,2088 -

Site Name NBIA GW Delln. Study 

Site Location Bronson, Ml 

· Field Personnel 

Contractor 

Evacuation Mett1od 

Well Information·: 

Depth to Bottom (Initial) • 

Depth to Bottom (Final)* 

Depth to Water (Initial)* 
Depth to Water (Final)" 

• Measuring point 

~4.5 ft. -----,..~.,.,.., ,-r--
., ft, 

::r:1. :5:::::ft. 
_7_,__. " ... r£ __ -___ ft. 
TOC 

Date(s) Installed 

Driller 

Well Diameter 
Casing Volume 

Pump selling• 

(Intake) 

Weather -------
_s""'-1""-ea"'-rn __ a_,aD-"'rl __ llln_.g __ C __ o __ . _ Project No. 

_/1,t,;.~,o,. ,~p 
st(~l(o . 

-+, -~,2""00M!!.,_ Date(s) Developed 

, J<(r':\ th>:&" Developnient Time 
2 In. 

gal. 

ft. 

41845.002.001 

5""( ,.~ I ro 
.J-+ -"9f!N00111'!1-

Start: l6oO 

Stop: ~qoo 
Total: kn 

Elapsed 

Time 

Volume of 
Water Removed 

(Gallons) 

Temperature 
OC 

pH 

s.u 
Conductivity 

mS/cm 

T.urbldlty 

(NTU) 

Approximate 

Flow Rate 
(gaUmln) 

Depth to 

Water 
(ft.} 

Appearanc, 

of 

Water 

I , NIA Surged with surge block '? (cacJ 

")/000 " / I 

7J \ I r f 

1),J..8 

l l, ..l X' 
11,.n \( ' ( ,, ,, 

\( ( I 

\00 
\I ll 

,, '' 
ll, J.. ~ H /1 

·t ,, I I, d-'\ 
\I ,, 

(),S \ \ I I 

/'Sb I I It 

:_ .... , t la{' 

Note: Following development use the extra rows in the table above to monitor the ground water recovery, if possible to with in I 0% of initial DTW 

Development Water Characteristics: 

Total volume of Development water removed: 

Physical appearance at start Physical appearance al end 
FID o FID O 

Color =======cf=•=.,,1,=~:==== 
-----Color ____ CJ_., __ , __ 

Odor JI ,1 --------
Sheen/Free Product M~ ----=-=--------

Odor d&.. 
Sheen/Free Product ====' ,N,:=o==== 

NOTES: 

Geologist Signature: 

Well development log.xis O'Brien & Gere Engineers, Inc. 
I 



\', 

' 

f§~~ O'BRIEN6GERE WELL DEVELOPMENT LOG Well ID: L/(o "'===' ENGINEERS. INC. 

Date ~,,.,,,~ Field Personnel Weather ,lov.f1 t/r- 0~ 

' 
I Site Name NBIA GW Dalin. Stud;r: Contractor Stearns Drllling Co. Project No. 41845.002.001 

Site Lofation Bronson, Ml Evacuation Method {V,..IJf\sa,"' ~e. 
Well Information: JS I - Sl-dM' s/ul ,, 

I 
J · rJ.z:7s-Depth:to Bottom (Initial)• ft.;) S Date(s) Installed I /2008 Date(s) .Developed / 1fflJlj 

-peptl1 to' Bottom (Final)" '.:)7, )~ ft.~ Driller je.(11~ V\,oN-~ ... I\ Development Time Start: ~q, 
Depih to Water (Initial)* \·.11 ft. Well Diameter 2 in. Stop: ll.l~ 

I Dep'th to Water (Final)• ft. Casing Volume gal. Total: <i Ars. 
~-

• Measuring point TOC Pump setting• ft . 
1,' ihd: .,, (intake) 

I Volume of Approximate Depth to Appearance 

Elapsed Wat,tr Removed Temperature pH .• Conductivity Turbidity Flow Rate Water of 

Time (Gallons) OC s.u mS/cm (NTU) (aal/mlnl (ft.} Water 

I .,, NIA Surged with surge block 7 10,>0 '-;). Q.&I (li..,J.., 
~.g~ S'I~ 71000 'd I\ 1, I 

, .. 
' 10, .. f~ £.,._oq cu~ q7q ' 9,l-R 1, 11 

I 4\) 1C>,~1> ,1\ ,ful c&J' 
,.. 

11~ ' q, ,,,4 It ✓ 1 
'' 
.,. ID,i7 (p •f7 S' i~ ~~ J q, {.,}; I I 

,, 

tO\fK Co.~ . )Ji -;lJ3 I "· tr>41 
II I I 

I 
• J 

·~ ltl /iO 7,05 t:tl~ l 't. '-f D,S- ... / 9. ,r $(,,,1, I~ <t. 

it) 11 042 ?;"·q,~ I ti Lt o/,i~ I I o. S" ·,. , ., .. 

I lOo lo,7J. ?,!~ $-i/;. 168 .. o , S--l ct. 7<.,,,.; I• 1-, 

.. )(J, °IL/. 7,oc, <;''I~ e4 G, 5-I Ci'. 7e" /I II 

10 , e,'I 'i,O< ¢;fol~. ---?I.J ' l't,~~, ~1 ... a I I 1 I . ..._; 

I i Io .q'-1 7,oC' 5"{ ( ~~ o•S",-1 , , <., l) II f I 

,·:! -/5b /v -C,fi, 7,01 ""' 111 l/ o .;,-f '1;11 ,, I I 

.. ,, lo~ 1i 7-c,(I) c:Ai S'S" 0 .,c., r ,(po <'f,,..r 
I il, 00 I l (1, '5'1 ~ YI o , S- - I ·'t, G,{j '. , , 

/90 (( •t; \ ?, lo 5-../3 lJ;;, 4, 1- I '?.~n II 
, . 

. ..... 

I 

J Note: Following development use the extra rows in the table above to monitor the ground water recovery, if possible to within 10% of initial DTW 
. 

Development Water Characteristics: 

Total volume _of Development water removed : ljO 
I Physical appearance at start Physical appearance at end 

(l 
FID 0 FID 

~~- Color rl,ti~ Color (U..,.' ,r 
;;~i.('.ull. Odor 

,j/JD 
Odor w~ 

I · '.6 heen!,f~e-Product Sheen/Free Product ,I,/ C, 

NQTES: ~:Vr!Je J p.yz ~ J "!1 lt l ""L ~Uf(J..J:. bl"'~ J°Jr, (\ 1 ~{~tMA,\·'-' 
.I 

· Ii • .f 
I~ , 

., ..• , 
·, , -;·· I ff · - ~ ~ ~ "'":!" '""J l "'1 '"·~ 't "'' 6 

re, ... + I -~1-: -·.·-.; ~. _NN\ , . 
Hao - •:fF"':1/1./ ~..s (•/ 

,., Geologist Signature: . ... ,:. 

' .{t~ ,. ~~·-:~ . 
,· •.!..~."" ·! ; 

" ment. lo&xl:S , . O'Brien & Gere Engineers, Inc. .. .I . 
~ ' ... ... -.~ .. . - .. · ...... ~....:.. ·-·l .,-_,,./ 

~, 
' 



1§§§ O'BRIEN6GEAE WELL DEVELOPMENT LOG Well 10: 47 ~ ENGlN!;=Ef=lS. lt--JC. 

Date ~ltc/lo ;- 120~8 
. 

Field Personnel Weather f..,;,f\ 4~0E. 

I 
Site Name NBIA GW Dalin. Stud~ Contractor Steams Orillin9 Co. Project No. 41845.002.001 

Site Location Bronson Ml Evacuation Method ~tt.',o4,,. f\,~ 

Well Information: ~,,j)[tl) f--
S-{u/to 

I Depth to Bottom (Initial) • :1i, 7 ft. Date(s) Installed ,2ar,e Date(s) Developed ~-- f28G&-

Depth to Bottom (Final)" 1 ,, ] ft. Driller ,wr:1 f-\v;vf-,W'\ Development Time Start: l\lc;' 
Depth to Water (Initial)* ft. Well Diameter 2 

j 
in. Stop: 11, S' 

I 
Depth to Water (Final)" J,.lj ft. Casing Volume gal. Total: '-f VII~ 

• Measuring point TOC Pump setting• ft . 

(Intake) 

I Volume of Approximate Depth to Appearance 

Elapsed Water Removed Temperature pH Conductivity Turbidity Flow Rate Water of 

Time (Gallons) OC s.u mS/cm (NTU) (gal/min) (ft.) Water 

I "• N/A Surged with surge block --;,ct><:, ·a..-3' (o. 'I~ cJ,uJ'1 
.. (u,G? I 7,c,/ (poC, -, foot> d""3 

,, ,, . . 
't' ID, Sl, ,. 3,o (,05 )lo~-> ·o. ,>·~ ro. 'I c).. H ( ( 

I ·-··· Jo % /I~"' Coo3 '5~~ h . ,){ 
\l. , ( 

/1>1 ~3 7, J." ft>6°} L/.J I t, . ~, \ l 
,, 

' ~ lo, rs-, 7,J'R (o (JI./ 4,(/o 0 - ~ 7, ,~ \" 11 

I ' : ~, /0,'5T /,~~ u<H '2,/0 0, 'G I l ( I 

)'. /(), ~le, 7,.l7 (ooJ i,;2 0, ~ S / ,,~ f/1 <' ✓iil, 

I 
, /6 ~ 7. a7 ~o/ )i, ;). 0, S" {l {/ 

·,s ...... tt,).'5 7,?7 /,,oo r7o (). '5 I ( I I 

Io, ~-C, ~.J5' (gOO 5(/ o.~ 7, 7f \ I I I 
it;·-

I '. u,.17 7,:J3 ~?7 17 o,S"-1 \ ( I I 

-1: loo I 6.f e, -, ~"3 b'77 1i C.$'- I I ' I f 

'· 101/'4 ?,Jq ~'77 ?a 0,5', I 7, <t 1 l\ fl 

I /0;/'i 7, ;}J qr;} I,, €11 O, S'- I c,lt, r 
\ Lf-o fhtt:J 7,J.q r;C,&:, ~~ o,5-, ,1.. f I 

"-~· 

I 

I Note: Following development use the extra rows in the table above to monitor the ground water recovery, if possible to within I 0% of initial DTW 

Development Water Characteristics: 

Total volume of Development water removed: l~O 
I Physical appearance at start Physical appearance at end 

FID 0 FID D 
d"lk:~ /cfe,...r Color d,JvJ.1 Color 11'j Odor ('JO •, Odor 

I Sheen/Free Product f/0 Sheen/Free Product J,J .. , 

NOTES: AP-J.u' ao - ')6 M•A L,t{{ bl/N\ pqJ ·JM. s itn:,-<J f1ol'(. ·1wi"' lftMP~,J 

I «---J e"'!!leel ,,.+ I -> <>' 4./' '. C. .. ,.'+< A~ !O t'.?"' w•• <, "jp /-<,. -Fv pu,,..,p 
' ~+ ~~bu [~4-<,. 

tJ~lol,W.......·'t . 5ur~~J wl ~Cl~~ t! t#(,,t( et.-0.ud I f-" 11 ~ rJ:uc1. ... ; 
~ j/'1._ ~b fM', I Geologist Signature: l "'a ',ad n,~ ~ 

Well development log.xis O'Brien & Gere Engineers. Inc. 



I§~~ OBRIEN 6 GERE WELL DEVELOPMENT LOG Well ID: -==- ENGINEERS, INC. 

Date S'. 11 Of /2008 

Site Name NBIA GW Delin. Study 

Site Location Bronson, Ml 

Well Information: • 

Field Personnel 

Contractor 

Evacuation Method 

Depth to Bottom (Initial) • 

Depth to Bottom (Final)" 

Depth to Water (Initial)" 

Depth to Water (Final}" 

,, .'fb - ,q ft. Date(s) Installed 

Driller 

• Measuring point 

,~ • 10 - I~ I ft . 
Well Diameter 

Casing Volume 

_T_o_c ___ ---"'¢ · 1 Pump setting• 

(intake) 

Weather -------
St_earns Drilling Co. Project No. 

_.,...__,--.-_1_20_0_8_ Date{s) Develo~d 

_j_· "'-~~-~--;_,._ Development Time 

2 in. 

gal. 

ft. 

I .I '-" c>r t ' 11,a, .,.., r 

41845. 002. 001 

Start: l>l',S- "?'-IS-
Stop: l7c:> D "I oO 
Total: J ~S 

Elapsed 

Time 

Volume of 

Water Removed 

(Gallons) 

Temperature 
OC 

pH 

s.u 

Conductivity 

mS/cm 

Turbidity 

(NTU) 

Approximate 

Flow Rate 

(gal/min) 

Depth to 

Water 

(ft.) 

Appearance 

of 

Water 

N/A · Surged with surge block 

c./ t,VJ..., 

, 
loo 'l1 I 

7 oa. t I I /I 

/I), 1fo /t:61 I 
I ' / ' 

Sfl '30 , l I I 

I I I I' 

9.oE t I I I 

I 9t> IS I 
\ I f ,I 

Note: Following development use the extra rows in the table above to monitor the ground water rccove , if ossible to within l 0% of initial DTW 

Development Water Characteristics: 

Total volume of Development water removed: 190 
Physical appearance at start Physical appearance at end 

FID c, FID I!) 

Color =====c=l=OJ=J=,:==== 
Odor AI/J --~----

-----
Color __ (,_,_I t_,;._r_ 
Odor No -----

Sheen/Free Product __ __,U.....,..0"------ Sheen/Free Product ___ M~1 __ 

NOTES: 

Geologist Signature: 

Well developm ent log.xis O'Brien & Gere Engineers, Inc. 



sss O'BRIEN 6 GERE 
- - ENGINEERS, INC 

Date S-/11/,, ~ 12eee-
Site Name NBIA GW Delin. Study 

Site Location __ B_ro_n_so_n._
1 

M_I __ 

Well Information: 

Depth to Bottom (Initial) • 

Depth to Bottom (Final)• 

Depth to Water (Initial)• 
Depth to Water (Final)* 

• Measuring point TOC 

Volume of 
Elapsed Water Removed 

Time/-"'" (Gallons) 

N/A 

~c 
\..\0 

(: . 

WELL DEVELOPMENT-LOG 

Field Personnel 

Contractor 

Evacuation Method 

ft . Date(s) Installed 

ft . Drlller 

ft . Well Diameter 

Stearns Drilling Co. 

5-((1(,~ I 

I 12888 

Jut~ huN"f-t,,.. 
2 in. 

ft. Casing Volume izal. 

') . ( Pump setting• ft. 
(Intake) 

Temperature pH Conductivity Turbidity 
OC s.u mS/cm (NTU) 

Surged with surge block '7 (ooo 

/0. 5'1 (p, (6'{ Glo I 7lwo 

(O ,G '1 (,, (oS' (r,63 ,<ooo 
l.l,7i ~. Ir~ (p IS -,(~DO 

(cl. I). 7, O(Q Co ~3 1SZP 
(J,1G t•b'-/ ~(7 ~0 

*"~n<\IA ~. 1,S'~ '""l e./i•><1t 

315' /O' ~£.p 7,'3, S-&' { . S""go 
'3>'3o //0 ,o.?J5 7, 3'-1 S°g'I ~c,7 

3</5 to,. o? 7,?g s-71 1«;'7 
¼O 1 /)1 '27 7,e) It ~77 (o«, 

315" (O. l¥ ?, It 577 So 
3q,o /~~ (0 · 3D 7c0"1 t;°75' 4( 

·~ : : 
. ,; 

· ..... 

Weather 

Project No. 

Well 10: ~~ 

41845.002.001 

~(r?{<o 
Date(s) Developed ~ ~Q88-

Development Time Start: '? '3 Q 
Stop: (woo 
Total: G, ½ hr.s 

Approximate Depth to Appearanc, 

Flow Rate Water of 

Caal/mlnl (ft.) Water 

';l-3 le}' b ~ tlovJ~ 

~-3 11, ?~ " ff 

().;)~ 
H It 

0 • .}'5' (I // 

{) , J~ 10. ?S' I I ff 

/l ~~ n,oo 1 I II 

l( I I 

I \I /I 

I ls\,~W1d~ 
I C,' (ob 

,, fl 

CJ.5 - I (.,, 57 c(,..__r 

o.5" - I (,. S 1 u ,, 

Note: Following development use the extra rows in the table above to monitor the ground water recovery, if possible lo within 10% of initial DTW 

Development Water Characteristics: 

Total volume of Development water removed: 

Physical appearance at start Physical appearance at end 
' FID 0 FID 0 

Color ====c1=,.,J=:1======= Odor ___ 1,1_0 ___ _ 

-----
Color Cite, c 
Odor NC, 

Sheen/Free Product __ ...,Y, ______ _ Sheen/Free Product ___,J,/"--'-D __ _ 

NOTES: Wt If ~IIMf./) Jllj ,flu: 'JO ,.._,,.. rt· d~ l~½m-Y , ':,11r,11J ,.,,.~ ,t.f\) c.()w, J 
flt,.,, c~..µ . * Wei\ ulev1J N+ 5rzb•.., fl,r' ,,,,1:11\Jtd -tb Svr1~ ,;o1/ S'vr:)< bl,,,t 
~ •IIMI> h II tll'vt ,~ rte."' ... ,., ( ~,.J c.,;r1'1 .... '-"<.. 

.4+ {'4,., .,.,.J Is' ""•- 1 
• D'Jlv (oS< -.,. lflM/J C01>(J ';v!rbl,,_ .f/1,.,J <.,.,+i11.utJ -fl> c;.,,.,~ .v/ 

}~•,c. 1olo" ,k. ._,. J f':'"1.A-
L.t In,. l\ Ji,,..,'> Geologist Signature: 
I c.. ... l ..lll,.~ 

Well development log.xis O'Brien & Gere Engineers, Inc. 
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TO: 
FROM: 
RE: 

FILE: 
DATE: 

C Yantz 
KA Storne 
North Bronson Industrial Area, Bronson, Michigan, GW Data 
Validation Report 
12716/41845.007.002 
July 29, 2010 

MEMORANDUM 

cc: 

This report presents the results of data validation performed for groundwater samples collected as part of 
the North Bronson Industrial Area (NBIA) Site in Bronson, Michigan. Sample collection activities were 
conducted by O'Brien & Gere in June 2010. 

TestAmerica Laboratories, Inc. of North Canton, Ohio (TA North Canton) performed the laboratory analyses 
for this sampling event. The laboratory packages generated contained summary forms for quality control 
analysis and supportive raw data. 

Table 1 below summarizes the sample analyses submitted for data validation. 

Table 1.Ana/ytica/ methods and references 
Parameter Method Reference 
voes USEPA Method 5030B/8260B 1 
Metals USEPA Method 3005A/6010B 1 
Mercury USEPA Method 7470A 1 
Total Cyanide USEPA Method 9012A 1 
Weak Acid Dissociable Cyanide SM18 4500-CN-l 2 
Note: 
VOC indicates volatile organic compounds. 

1. United States Environmental Protection Agency (USEPA). 2004. Test Methods for Evaluating Solid Waste: 
Physical/Chemical Methods, SW-846, 3rd Edition, Update 11IB. Washington D.C. 

2. American Water Works Association (A WWA), American Public Health Association (APHA) and Water Environment 
Federation (WEF). 1992. Standard Methods for the Examination of Water and Wastewater, 18th Edition. Washington, 
D.C. 

The samples submitted for data validation are summarized in the attached Table 2. Table 3 presents the 
specific data validation approach applied to data generated for this investigation. Table 4 presents the 
Laboratory QA/QC analyses definitions. 

Full validation was performed on the groundwater samples collected for this investigation. The analytical data 
generated for this investigation were evaluated by O'Brien & Gere using the quality assurance/quality control 
(QA/QC) criteria established in the following documents: 

• O'Brien & Gere. 2008. Field Sampling and Quality Assurance Plan, Revision 2, Addendum 4, North 
Bronson Industrial Area Operable Unit 1, Bronson, Michigan. Farmington Hills, Michigan. 

• USEP A. 2004. Test Methods for Evaluating Solid Waste: Physical/Chemical Methods, SW-846, 3rd Edition, 
Update IIIB . Washington, D.C. 

• AWWA, APHA and WEF. 1992. Standard Methods for the Examination of Water and Wastewater, 18th Edition. 
Washington, D.C. 

E O'BRIEN 6 GERE 
www.obg.com 



JULY 28, 2010 

PAGE 2 

MEMORANDUM 

Data affected by excursions from criteria presented in the methods and the QAPP are qualified using 
guidance provided in the following document and professional judgment 

• USEPA. 2004. USEPA Contract Laboratory Program National Functional Guidelines for Inorganic Data 
Review, EPA 540/R-04-004. Washington D.C. 

• USEPA. 1999. USEPA Contract Laboratory Program National Functional Guidelines for Organic Data 
Review, EPA-540/R-99-008. Washington D.C. 

The application of these validation guidelines has been modified to reflect the requirements of the methods 
and the QAPP. 

The data validation included an evaluation of the following parameters, where applicable: 

• Chain-of-custody records 
• Documentation completeness 
• Sample collection and preservation 
• Holding times 
• Blank analysis 
• Calibrations 
• Gas chromatography /mass spectrometry (GC/MS) instrument check 
• Surrogate recoveries 
• Matrix spike/matrix spike duplicate (MS/MSD) analysis 
• Laboratory control sample (LCS) analysis 
• Laboratory duplicate analysis 
• Internal standards performance 
• Field duplicate analysis 
• Inductively coupled plasma (ICP) interference check analysis 
• ICP serial dilution analysis 
• Target analyte quantification and quantitation limits (QLs) 

The following sections of this memorandum present the results of the comparison of the analytical data to 
the QA/QC criteria specified above. 

Chain-of-custody record 

The chain-of-custody records associated with samples collected 6/7 /10, 6/8/10, 6/9/10, and 6/10/10 
were incomplete. The Federal Express courier and air bill numbers were not documented on the records. 

Documentation completeness 

Supplemental information was requested during data validation. This information was necessary to 
complete the validation process. 

t· \north-bronson.12716\41845.ground water-de\doc\rpts\dv reports\itt nbronson gw dv memo junse 0729 2010.doc 

OBRIEN 6 GERE 
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voe DATA EVALUATION SUMMARY 

MEMORANDUM 

The following QA/QC parameters were found to meet method and validation criteria or did not result in 
additional qualification of sample results: 

• Sample collection and preservation 
• Holding times 
• GC/MS instrument check 
• Surrogate recoveries 
• Internal standards performance 
• Field duplicate analysis 
• Target analyte identification 

Excursions and additional observations are described below. 

I. Calibrations 

The following results were qualified as approximate (UJ) due to minor calibration accuracy excursions: 

• The results for dichlorodifluoromethane in samples GWMW-46, GWMW-41, GWDUP-01 [GWMW-
45S], GWMW-4SS, GWMW-43, GWEB-01 and GWTB-02. 

• The results for carbon disulfide in samples GWEB-02, GWMW-6D, GWDUP-01 [GWMW-6D], 
GWMW-33I, GWMW-44S, GWMW-44D, GWTB-03 and GWMW-45D. 

II. Blank analysis 

The following results were qualified as non-detected (U) due to minor blank representativeness 
excursions: 

• The result for acetone in samplesGWMW-49, GWMW-41, GWMW-4SS and GWMW-44S. 

III. MS/MSD analysis 

The following results were qualified as approximate (UJ) due to minor MS/MSD accuracy excursions: 

• The results for 2-hexanone and dichlorodifluoromethane in the un-spiked sample GWMW-42. 

IV. LCS analysis 

The following results were qualified as approximate (UJ) due to minor LCS accuracy excursions: 

• The results for dibromochloromethane, bromoform, and dichlorodifluoromethane in samples 
GWMW-42, GWMW-40, GWMW-39, GWMW-48, GWMW-49, GWMW-47 and GWTB-01 

• The results for dichlorodifluoromethane in samples GWMW-46, GWMW-41, GWDUP-01 [GWMW-
4SS], GWMW-4SS, GWMW-43, GWEB-01 and GWTB-02. 

V. Tar~et analyte quantitation and OLs 
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Results for voes with concentrations greater than the MDL but less than the QL were qualified as approximate 
0) by the laboratory. The "J" qualifiers were retained during the validation process to indicate that these 
concentrations are approximate. 

Dilutions were performed for voe samples due to high concentrations of target analytes. 

METAfS DATA EVALUATION SUMMARY 

The following QA/QC parameters were found to meet method and validation criteria or did not result in 
additional qualification of sample results: 

• Sample collection and preservation 
• Holding times 
• Calibrations 
• LCS analysis 
• Laboratory duplicate analysis 
• Internal standards performance 
• Field duplicate analysis 
• ICP interference check analysis 
• ICP serial dilution analysis 

Excursions and additional observations are described below. 

I. Blank analysis 

Results in the following samples were qualified as non-detected (U) due to minor blank excursions: 
• The results for zinc in samples GWMW-40, GWMW-39, GWMW-49, GWMW-47, GWMW-46, 

GWMW-41, GWDUP-01 [GWMW-45S], GWMW-6D and GWDUP-01 [GWMW-6D]. 
• The results for thallium in samples GWMW-6D, GWDUP-01 [GWMW-6D], and GWMW-45D 
• The result for barium in sample GWMW-6D. 
• The results for vanadium in samples GWMW-6D, and GWDUP-01 [GWMW-6D]. 

Results in the following samples were qualified as approximate (UJ) due to minor blank excursions: 
• The results for aluminum in samples GWDUP-01 [GWMW-45S], GWMW-45S, and GWMW-43. 
• The results for cadmium in samples GWMW-46, GWMW-41, GWDUP-01 [GWMW-45S], GWMW-

45S, and GWMW-43. 
• The result for copper in sample GWMW-41. 

II. MS and MSD analysis 

Results in the following samples were qualified as approximate (J) due to minor MS/MSD precision excursions: 
• The results for total cyanide in samples GWMW-40, GWMW-48, and GWMW-6D. 

III. Target analyte guantitation and OLs 

Metal results were reported to the QL. Results that were less than the QL but greater that the MDL, were reported 
by the laboratory using the " B" flag, which was revised during data validation to a "J" flag to indicate that these 
values are approximate. 
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DATA USABILITY 

MEMORANDUM 

Overall data usability with respect to completeness for the sample results reported is 100 percent 
considering the complete data set for the organic and inorganic results. The data were identified as usable 
for qualitative and quantitative purposes. Based on the validation performed, the completeness goal of 95 
percent was met for these analyses. 
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Table 2 Sample cross reference 11st 
Dato 

Laboratory Collected Lab ID Client ID Matrix Analyalo Roquoated 
: .. ...,...s, n-•••nc.18, ,oia, vyaniae, vveaK no.,..., u15octa0Ie 

TA North Canton 6/7/2010 AOF090543-001 GWMW-42, MS/MSD Groundwater Cyanide 
1,, ..,...,s, "",....,,,s , 1 Oli:111 1..,yan1ue, vveaK ........... u1soc1ao1e 

TA North Canion 618/2010 AOF090543-002 GWMW-40 Groundwater Cyanide 

1
-.- ....... s, , • ...,_,s, o a, 1,,,,yan1ue, vvBSK .......... u1soc1au1e 

TA North Canion 618/2010 AOF090543-003 GWMW-39 Groundwater Cyanide 
1.,._,...,s, ,,,..,...,.,5 , 0@1 vyan1ue, nea" ........... ulSOCISut8 

TA North Canton 618/2010 AOF090543-004 GWMW-48 Groundwater Cyanide 
.., .... s , ........... s , OlG1 1,.,yaniue, nea ... ,.._... ui:.OCiau,e 

TA North Canton 618/2010 AOF090543-005 GWMW-49 Groundwater Cyanide 
1 VV\.,S, MtnSIS, IOtal liyan1oe, vveaK ACIC UISOOSDIB 

TA North Canion 618/2010 AOF090543-006 GWMW-47 Groundwater Cyanide 

TA North Canton 618/2010 AOF090543-007 GWTB--01 Aqueous voes 
1 VV\,;$, MtHOIS, I 0181 1,.;yamoe, vveaK ACKJ UISOCISD/8 

TA North Canton 8/9/2010 AOF100502--001 GWMW-46 Groundwater Cyanide 
'V\.ls, ,ncil01S, 101a11,.,yaniae, vveaK"""" u1soc1ao1e 

TA North Canton 8/9/2010 AOF100502-002 GWMW-41 Groundwater Cyanide 
I U'fl'UVr-V l'•-'"f 'IYIT'f• ''-'...,s, IYl'ICJl.011 , IOlSI l.yamoe, YV88K ACKJ UISOCl8D18 

TA North Canton 8/9/2010 AOF100502-003 45S] Groundwater Cyanide 
, ...,._.s, , .... LG,&, 1 oia, vyamoe, vveaK ,.......,; uisoc1ao1e 

TA North Canton 619/2010 AOF100502--004 GWMW-45S Groundwater Cyanide 
•-vs, , ......... ,s, OU:11 1,,,,yamue, vvea" ~ u130Cl8u1e 

TA North Canton 8/9/2010 AOF100502--005 GWMW-43 Groundwater Cyanide 
VVvS, rYIULi:11S , OLd1 vyanIue, nea" l'\CtU u1soc1au1e 

TA North Canton 619/2010 AOF100502-006 GWEB--01 Aqueous Cyanide 

TA North Canton 8/9/2010 AOF100502-007 GWTB--02 Aqueous voes 
VVvS, m~uBJS, 1O[81 ~yamae, VV88KMl,,;IU UISOCl8D18 

TA North Canton 6/10/2010 AOF110481-001 GWEB--02 Aqueou1 Cyanide 
,.__.a, fYfll1lCIIS, IOUII vyan,oe, vvea1t ,.,,__, UISOCA8D18 

TA North Canton 6110/2010 AOF110481-002 GWMW-60 Groundwater Cyanide 

- ·-- ,~ ...... - ,..., .... s, Mtnais, 101aI vyamoe, vvea11.I\C10 utsoc1ao1e 
TA North Canton 6/10/2010 AOF110481-003 601 Groundwater Cyanide 

........... , ......... ,s, OU:1I vyamue, vvea" --~ ..,,~ ....... au,e 
TA North Canton 6/10/2010 AOF110481-004 GWMW-331 Groundwater Cyanide 

VVvS , IVIULiSJS , Old! vyan,ue, nea11. ., ..... u1SOCIBDl8 
TA North Canion 6/10/2010 AOF110481--005 GWMW-44S Groundwater Cyanide 

1 VVvS, IYIULdlS, I OLOI vyaniae, vvea ... l"\l,,NI ulSOCl8D18 
TA North Canton 6/10/2010 AOF110481-006 GWMW-440 Groundwater Cyanide 

TA North Canton 6/10/2010 AOF110481--007 GWTB--03 Aqueous voes 
I v VvS, 1¥11:'LCIIIS , I OUII vyaniae, vveaK M'-"U UISOCl8D18 

TA North Canton 8/9/2010 AOF110481-008 GWMW-450 Groundwater Cyanide 

Note: 

TA North Canton Indicates TestAmerica In North Canton, Ohio. 

VOCs Indicates volatile organic compounds. 

MS/MSD Indicates matrix spike/matrix spike duplicate. 

DUP indicates fLOld duplicate. 

The sample identification utilized for the fietd duplicate location Is llsted in brackets. 
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Table 3. O'Brien & Gere Data validation aooroach using USEPA National Functional Guidelines 
General Validation For certain parameters, USEPA guidance for data validation indicates that professional judgment is to be 
Approach utilized to identify the appropriate validation action. In these situations, the validation approach taken by 

O'Brien & Gere is a conservative one; qualifiers are applied to sample data to indicate both major and minor 
excursions. In this way, data associated with any type of excursion are identified to the data user. Major 
excursions will result in data being rejected, indicating that the data are considered unusable for either 
quantitative or quatitative purposes. Minor excursions will result in sample data being qualified as 
approximate that are otherwise usable for Quantitative or Qualitative purposes . 
Excursions are subdivided into excursions that are within the laboratory's control and those that are out of 
the laboratory's control. Excursions involving laboratory control sample recovery, calibration response, 
method blank excursions, low or high spike recovery due to inaccurate spiking solutions or poor instrument 
response, holding times, interpretation errors, and quantitation errors are within the control of the laboratory. 
Excursions resulting from matrix spike recovery, serial dilution recovery, surrogate, and internal standard 
performance due to matrix interference from the matrix of the samples are examples of those excursions 
that are not within the laboratory's control if the laboratory has folowed proper method control procedures, 
including performing appropriate cleanup techniQues, where applicable. 

Parameter Type Applying Data Validation Qualifiers Approach* 

Sample collection Results for samples submitted for organic and inorganic analyses impacted by cooler temperatures of 
information- greater than 10°C are qualified as approximate (UJ, J). 
Cooler Temperature 
Sample collection Results for sample containers submitted for voe analysis that contain headspace are noted in the report.• 
information-
voe Headspace 
Holding times Evaluation of organic and inorganic data for the holding time parameter is performed liilizing the method 

holding times from date of collection, in accordance with USEPA validation gudelines. 

Calibration Data- voe target analytes are evaluated using the criteria of 15 percent relative standard deviation (%RSD) or 
voes by USEPA correlation coefficient criteria of 0.990 for initial calibration curves. Calibration verifications are evaluated 
Method 82608 using a criterion of less than or equal to 20 percent difference (%D) for continuing calibration check 

compounds and a %D of less than or equal to 50 for the remaining target analytes. Initial calibrations 
and calibration verifications are also evaluated using the response factor (RF) criteria described in the 
method for system performance check compounds, a criterion of greater than or equal to 0.010 for alcohols 
and ketones, and a criterion of 0.05 for the remaining target analytes. If analyzed, the second-source 
standard or low standard is evaluated using a 30% recovery or the laboratory control limits. 

General Organic Laboratory established control timits are used to assess duplicate, surrogate, MS/MSD, and LCS data. 
MS/MSD, LCS, 
Duplicate Data In the case that excursions are identified in more than one quality control sample of the same matrix within 

one sample delivery group, samples are batched according to sample preparation or analysis date and 
qualified accordingly. 

If percent recoveries are less than laboratory control limits bu: greater than ten percent, non-<:letected and 
detected results are qua6fied as approximate (UJ, J) to indicate minor excursions. 

If percent recoveries are greater than laboratory control limits, detected results are qualified as approximate 
(J) to indicate minor excursions. 

If percent recoveries are less than ten percent, detected results are qualified as approximate (J) and non-
detected results are qualified as rejected (R) to indicate major excursions. 

If RPDs for MSDs or duplicates are outside of laboratory control limits, detected results are quafified as 
approximate (J) to indicate minor excursions. 

Organic MS/MSD Qualification of organic data for MS/MSD analyses is performed only when both MS and MSD percent 
Data recoveries are outside of laboratory control limits. 

Organic data are rejected (R) to indicate major excursions in the case that both MS/MSD recoveries are 
less than ten percent. 

Sample dilution Data Qualification of data is not performed if MS/MSD or surrogate recoveries are outside of laboratory control 
limits due to sample dilution. 

General Inorganic Laboratory established control limits are used to assess duplicate, MS/MSD, and LCS data. 
MS/MSD, LCS, 
Duplicate Data In the case that excursions are identified in more than one quality control sample of the same matrix within 

one sample delivery group, samples are batched according to sample preparation or analysis date and 
quaified accordingly. 

Qualification of inorganic data for MS/MSD analyses is performed when either MS or MSD percent 
recoveries are outside of laboratory control limits. 

For inorganic analyses , if RPDs for MS/MSDs, laboratory duplicates, or field duplicates are outside of 
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laboratory control limits , associated detected and non-detected results are qualified as approximate (UJ, J). 

Detected sample results associated with recoveries that are greater than the laboratory control limits are 
qualified as approximate biased high (J<•>). 

Detected sample results associated with recoveries that both are greater than the laboratory control limits 
and less than the laboratory control limits or with one recovery outside of laboratory control limits, are 
qualified as approximate (J). 

Detected sample results associated with recoveries that are less than the laboratory control limits are 
qualified as approximate biased low (fl). 

Non-detected sample results associated with recoveries that are less than the laboratory control limits but 
greater than or equal to 30 percent are qualified as approximate (UJ ). 

Non-detected sample results associated with recoveries that are less than 30 percent are qualified as 
rejected (R). 

Organic MS/MSD Qualification of data associated with MS/MSD or field duplicate excursions is limited to the un-spiked 
and Field Duplicate sample or the field duplicate pair, respectively. 
Data 
Field Duplicate Data Field duplicate data are evaluated against relative percent difference (RPO) criteria of less than 50 percent 

for aqueous samples and less than 100 percent for soils when results are greater than five times the Ql. 
When sample results for field duplicate pairs are less than five times the QL, the data are evaluated using 
control limits of plus or minus two times the QL for soils. If RPDs for field duplicates are olAside of 
laboratory control limits, detected and non-detected results are qualified as approximate (UJ, J) to indicate 
minor excursions. 

Organic Blank Data If methylene chloride, acetone or 2-butanone is detected in the sample at a concentration that is less than 
ten times the concentration in the associated blank, the sample result is qualified as •u·. 
If other target analytes are detected in the sample at a concentration that is less than five times the 
concentration detected in the associated blank, the sample result is qualified as •u•. 
Results greater than the MDL but less than QL and within the blank action level, are replaced with the QL 
and qualified as non-detected (U). 
Results areater than the QL are qualified as ·u• at that concentration. 
The highest concentrations of the target analytes are used to evaluate the associated samples. 

Internal Standard Internal standard recoveries are evaluated using control limits of within 50% of the lower standard area and 
organic Data up to 100% of the upper standard area of the associated calibration verification standard. The results for 

target analytes associated with internal standard area recoveries 25% or greater but less than the lower 
standard area are qualified as approximate (J, UJ) to indicate minor internal standard recovery excursions . 
The non-detected results for target analytes associated with internal standard area recoveries less than 
25% are rejected (R) to indicate major recovery excursions 

Serial Dilution Data Serial dilution results are evaluated by the laboratory for data with initial sample concentrations that are 
greater than 50 times the instrument detection limit (IDL), in accordance with the validation guidelines. 
Qualifiers are applied to data that exceeded the ten percent difference based on the laboratory evaluation 
summary form provided. 

Inorganic Blank Data When blank concentrations are less than the QL: 

Concentrations in the associated samples greater than the QL but less than five times the associated blank 
concentration are qualified as undetected (U). 

Gonce ntrations in the samples below the QL are replaced with the QL and qualified as undetected (U). 

When blank concentrations are negative : 

Non-detected concentrations in the associated samples are qualified as approximate (UJ) . 

When blank concentrations are greater than the QL: 

Concentrations in the associated samples of greater than the QL but less than ten times the blank 
concentration are rejected (R). 

No action is taken for other samples. 

If analytes are detected in equipment blanks, sample concentrations less than the QL are replaced with the 
QL and qualified as undetected (U). Sample concentrations greater than the QL and less than five times 
the equipment blank concentration are qualified as undetected (U). 

• Indicates that data validation auidelines do not address this situation. Therefore, validation aualifiers are not applied to data. 

Source O'Brien & Gere 
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Table 4. Laboratory QA/QC analyses definitions. 

QA/QC Term Definition 
Quantitation limit The level above which numerical results may be obtained with a specified degree of confidence; the minimum 

concentration of an analyte in a specific matrix that can be identified and quantified above the method detection 
limit and within specified limits of precision and bias durinq routine analytical operatinQ conditions. 

Method detection limit The minimum concentration of an analyte that undergoes preparation similar to the environmental samples and 
can be reported with a stated level of confidence that the analyte concentration is Qreater than zero . 

Instrument detection limit The lowest concentration of a metal target analyte that, when directly inputted and processed on a specific 
analytical instrument, produces a signal/response that is statistically distinct from the signaVresponse arising from 
eql..ipment "noise• alone. 

Gas chromatography/mass Performed to verify mass resolution, identification, and to some degree, instrument sensitivity. These criteria are 
spectrometry (GC/MS) instrument not sample specific; conformance is determined using standard materials. 
performance check 
Calibration Compliance reql..irements for satisfactory instrument calibration are established to verify that the instn.ment is 

capable of producing acceptable quantitative data. Initial calibration demonstrates that the instrument is capable 
of acceptable performance at the beginning of analysis and calibration verifications doci.ment satisfactory 
maintenance and adjustment of the instrument on a day-to-<:tay basis. 

Relative Response Factor A measure of the relative mass spectral response of an analyte compared to its internal standard. Relative 
Response Factors are determined by analysis of standards and are used in the calculation of concentrations of 
analytes in samples. 

Relative standard deviation The standard deviation divided bv the mean; a unit-free measure of variabifitv. 
Correlation coefficient A measure of the strength of the relationship between two variables. 
Relative Percent Difference Used to compare two values; the relative percent difference is based on the mean of the two values, and is 

reported as an absolute value, i.e., always expressed as a positive number or zero. 
Percent Difference Used to compare two values; the percent difference indicates both the direction and the magnitude of the 

comparison, i.e., the percent difference may be either neQative, PQsitive, or zero. 
Percent Recovery The act of determining whether or not the methodology measures all of the target analytes contained in a sample. 
Calibration blank Consists of acids and reagent water used to prepare metal samples for analysis . This type of blank is analyzed 

to evaluate whether contamination is occisrina dliina the preparation and analvsis of the samole. 
Method blank A water or soil blank that undergoes the preparation procedures appNed to a sample (i.e., extraction, digestion, 

clean-~). These samples are analyzed to examine whether sample preparation, clean-up, and analysis 
techniaues result in sample contamination. 

Field/eqlipment Collected and submitted for laboratory analysis, where appropriate. Field/equipment blanks are handled in the 
same manner as environmental samples. Equipment/field blanks are analyzed to assess contamination 
introdix:ed during field sampling procedures. 

Trip blank Consist of samples of analyte-free water that have undergone shipment from the sampHng site to the laboratory in 
coolers with the environmental samples submitted for volatile organic compound (VOC) analysis. Trip blanks will 
be analyzed for VOCs to determine if contamination has taken place during sample handling and/or shipment. 
Trip blanks will be utilized at a frequency of one each per cooler sent to the laboratory for VOC analysis. 

Internal standards performance Compounds not found in environmental samples which are spiked into samples and quality control samples at the 
time of sample preparation for organic analyses. Internal standards must meet retention time and recovery 
criteria specified in the analytical method. Internal standards are used as the basis for quantitation of the target 
analytes. 

Surrogate recovery Compounds similar in nature to the target analytes but not expected to be detected in the environmental media 
which are spiked into environmental samples, blanks, and quality control samples prior to sample preparation for 
organic analyses. Surrogates are used to evaluate analytical efficiency by measuring recovery. 

Laboratory control sample Standard solutions that consist of known concentrations of the target analytes spiked into laboratory analyte-free 
Matrix spike blank analyses water or sand. They are prepared or purchased from a certified manufactiser from a source independent from 

the calibration standards to provide an independent verification of the calibration procedure. They are prepared 
and analyzed following the same procedures employed for environmental sample analysis to assess method 
accisacv independently of sample matrix effects. 

Laboratory d~licate Two or more representative portions taken from one homogeneous sample by the analyst and analyzed in the 
same laboratorv. 

Serial dilution Performed on a sample with a concentration minimally a factor of 50 times above the MDL in the original sample. 
The serial dilution (a five fold dilution) should agree within 10% of the original 
Original determination after correction for dilution. Otherwise a chemical or physical interference effect is 
suspected . 

Matrix The material of which the sample is composed or the substrate containing the analyte of interest, such as drinking 
water, waste water, air, soiVsediment, bioloQical material. 

Matrix Spike (MS) Matrix spike allows for evaluation of the impact of the sample matrix (interference) on the target analytes in terms 
of accuracy and bias. An aliquot of a matrix (water or soil) fortified (spiked) with known quantities of specific 
target analytes and subjected to the entire analytical procedise in order to indicate the appropriateness of the 
method for the matrix by measurinq recoverv. 

Matrix spike duplicate (MSD) Matrix spike duplicate provides precision and accuracy data to evaluate the achievement of project quality 
objectives. A second aliquot of the same matrix as the matrix spike that is spiked in order to determine the 
precision of the method. 

Retention time The time a target analyte is retained on a GC column before elution. The identification of a tarQet analyte is 
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Table 4. Laboratory QA/QC analyses definitions. 

I dependent on a target compound's retention time falling within the specified retention time 
window established for that compound . 

Relative retention time I The ratio of the retention time of a compound to that of a standard . 

Source O'Brien & Gere 
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